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1.0 INTRODUCTION 
1.1 Scope of Guide 


SECTION 1 


This guide, for Data Technology Corporation's SOODB Series Disk Drive 
Controllers, provides: 

Equipment Information and Specifications 
Interface and Configuration Information 
Command and Testing Instructions 
Haintenance and Troubleshooting Hints 
Differences between SOOB Series end SOODB Series 

This guide is intended to satisfy the information requirements of OEM 
Engineers; Engineering and Production Technicians; Personal Coo^uter 
Enthusiasts; and others with a need to know about these disk 
Controllers. 
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1.2 Overview of Equipment 

The DTC-500DB Series are high performance microprocessor-based 
controllers with on-board Data Separataor logic. The DTC-5000B Series 
Controllers are designed to control S.2S inch Winchester disk drives end 
combination Winchester/flexible disk/quarter-inch streaming tape drives. 
The DTC-SOODB Series consist of a single printed circuit board, 5.75 
inches by 8..00 inches for 5X0X. 5.7S x 7.85 for 510X. 

Commands to the controller are issued over a bi-directional bus 
connected to the host computer via a host adapter. The data 
8fn! rator/*'serdes" logic s'erializes bytes and converts to NFM data, and 
ierialises KFM data into 8-bit bytes. 

Pue to the Bdcroprogranmed approach utilized in the controller, 
extensive diagnostic capabilities are is^lemented. This methodology 
increases fault isolation efficiency and reduces aystem down time. 

Error detection and corrrection occurs via a powerful "cos^uter 
generated* 32 bit-ECC polynomial. 

The DTC-510DB Controller is designed to control two industry standard 
STS06/406 or compatible 5.25 inch Winchester disk drives. 

The DTC-520DB Controller is designed to control a maximum of four disk 
drives. It supports up to two ST506/406 or compatible 5.25 inch 
Winchester disk drives plus two industry standard SA460, or equivalent, 
(48 or 96 tpi) floppy disk drives. 

The DTC-530DB Controller is designed to control up to two ST506 drives 
or equivalent and one QIC-02 streaming tape drive. 

The DTC-540DB Controller is designed to control a maximum of four drives 
of any combination of up to two ST506 drives or equivalent, or up to 
four 5.25 inch floppy disk drives, and/or one QIC-02 streaming tape 
drive. 

The interface to the Host Computer is via the industry standard SA5I bus 
and is easily accomplished by a standard DTC Host Adapter. DTC is a 
major supplier of SASI compatible Host Adapters for most computer 
systems. 




1»3 Controller Features 


The capabilities supplied as standard with the DTC-SOODB Series are 
listed below: 

AUTOMATIC SEEK AND VERIFY 

A seek cooinand is implied in every data transfer coanand (READ, 
WRITE, Q{ECK TRACK FORMAT, etc.). If the heads are not positioned 
over the correct cylinder, a seek is initiated, and a cylinder 
verification is performed after the seek is coo^leted. 

CONSECUTIVE SECTOR TRANSFERS 

An entire track may be transferred in one revolution of the disk. 
MULTIPLE BLOCK TRANSFERS 

Up to 256 sectors can be transferred with a single comnand. 

AUTOMATIC HEAD AJ J CYLINDER SWITCHING 

If during a multi-block data transfer the end of a track is reached, 
the controller automatically switches to the next track. If the end 
of a cylinder is reached, the controller issues a seek to the next 
cylinder, switches to head 0 and resumes the transfer. 

PARITY SELECTION 

Odd parity is generated within the controller for all information 
put on the I/O bus. When parity is enabled (by jumper selection), 
all bad parity information is flagged. 

PROGRAMMABLE SECTOR INTERLEAVING 

Sector interleaving provided is programmable with up to 16 way 
interleave. 

256/512/1024 BYTES/SECT ON HARD DISKS 
Switch selectable sector size. 

Winchester disk sectors sizes at 256 or 512 or 1024 bytes per sector 
are jumper selectable. The number of sectors per track for 256 (33 
or 32 sectors) and 512 (18 or 17 sectors) are programmable. 

PROGRAMMABLE DISK PARAMETERS 

The disk parameters for both hard and floppy can be passed to the 
controller from the host (as data) to define the drive's 
characteristics. Firmware supports up to 1024.cylinders and 16 
heads. 
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PROGRAMMABLE FLOPPY TRACK FORMAT 

The type of track format on the floppy media that ie going to be 
used can be passed to the controller through toftvare. 

EFFICIENT HOST INTERFACE PROTOCOL 

• bidirectional bus between the controller end host provides a 
simple yet efficient communication path. In addition, a high level 
coBinand set pezmits effective coonand initiation. 

LOGICAL TO PHYSICAL DRIVE CORRELATION 

Logical unit lumbers (LUN*s) are independent of physical port 
numbers. All accesses specify LUN's. 

DOUBLE STEP FUNCTION 

The function allows the user to read/vrite 48 tpi diskettes on 96 
tpi disk drive. 

SELECTABLE CONTROLLER ID 

A jumper is provided to specify the controller ID number. 

ON BOARD SECTOR BUFFER 

A sector buffer is provided on the controller to eliminate the 
possibility of data overruns during a data transfer. 

ALTERNATE TRACK ASSIGNMENT 

The host can assign an alternate track for each defective track. 
Subsequent accesses to the defective track will cause the controller 
to transfer data from the track autttnatically. 

DATA ERROR SENSING AND CORRECTION 

If a data error is detected during a disk data transfer, the 
controller indicates whether or not is is correctable. If 
correctable, the error can be automatically corrected by the 
controller. 

FAULT DETECTION 

Two classes of faults are flagged to improve error handling: 

o Controller faults 
0 Disk faults 

COMMAND LINKING 

Allows commands to be linked together upon successful completion of 
the prior command. 
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1»4 Tape Features 

SINGLE COKMAKD BACKUP/RESTORE 

Single command disk image back-up and restore on sector or block 
boundaries accomplished transparent to the host. 

HEADER RECORD 

An optional user defined header at the beginning of the cartridge 
allovs cartridge identification while being transparent to back-up 
and restore operations. Special commands allow reading and writing 
of the header record. 

DIRECT TAPE ACCESS 

Block oriented host tape read and write operations nay be performed. 
TAPE STREAMING BUFFER 

8192 bytes of buffer space is provided to maintain streaming 
operations under all norxrial conditions. 
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1»S Differences Between the 500DB and the SOOB Series 

The differences between the 520DB and the 520B are at follows: 

I. Command Set Differences 

!• Kecalibrate Cooinand - (Olh) 

SOODB Recalibrate Comnand will only step in for the Baxiiiun) 
number of cylinders that have been specified by the 
drive. 

500B The Recalibrate Connand vll.^ step in for a Baxisnim of 
1024 cylinders regardless o' the drive parameters. 

2. Request Sydrome Cooinand - (02h) 

SOODB Mot Included In SOODB. 

SOOB Included. 

3. Check Track Command - (OSh) 

SOODB Checks the Interleave and ID fields of the sectors on 
specified tracks. ID fields and Data Fields are 
verified against ECC value recorded. 

SOOB Checks the Interleave and ID fields of the sectors on 
specified tracks. Data fields are not verified. 

4. Change Cartridge Command - (IBh) 

SOODB This command causes the "Change Cartridge" Interface 
signal to be asserted for 1ms, allowing a cartridge 
to be replaced in a fixed/removable cartridge drive. 

SOOB Group 1 Command not Included In SOOB. 

5. Assign Drive Parameter Connand (C2h) for Winchester Drives. 

A. BYTE 0 - Step Pulse Width 

SOODB The time the Step signal Is asserted in SOODB is in 

3.S usee increments. The default for SOODB is 10.8 usee. 

SOOB The time Step signal Is asserted ranges from 6.6 to 217.€ 
microseconds. The default for SOOB is 13.6 usee. 

B. BYTE 2 - Step Mode 

SOODB Step Mode 4 Is specified as llusec Step Period. 

SOOB Step Mode 4 Is specified as 13usec Step Period. 
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I, Command Set Differences (continued) 

5. Assign Drive Parameter Coocnand (C2h) for Winchester Drives. 

C. Byte 3 - Maximum Head Address 
500DB Supports a maximum of 16 heads. 

SOOB Supports a maximum of 8 heads. 

D. BYTE € - Reduced Write Current 

sboDB This is •n 8 bit (byte € only) value. 

SOOB This is an 8 bit (byte 6 only) value. 

E. BYTE 7 - Drive Type Identifier 

500DB Bit 7 is set to 0 to indicate that parameters are for a hard 
dislc drive. 

Bit 6 is fo' the 8ee)c complete signal. 

Bit 5 and 4 indicate whether the drive is fixed or removable. 

Bit 1 and 0 of Byte 7 are part of the 10 bit Write 
Precompensation value of Byte 6. 

SOOB Bit 7 is set to 0 to indicate that parameters are for a hard 
dis}c drive. 

Bit 6 is for the see)c complete signal. 

All other bits are set to zero (0) in the SOOB Series. 

F. BYTE 8 > Maximum Sector Address 

SOODB This byte may be used to override the default number of 

sectors per track. If it is left zero the default remains 
the same. The byte is defined as sectors per track minus 
one. 

SOOB Byte 8 in the SOOB Series is set to zero (0). 
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I. CoBcnand Set Differences (continued) 

6. Drive Parameters for Floppy Drives - (C2h) 

A. BYTE 0 - Step Pulse Width 

520DB Does not care. Value not analyzed. 

S20B Range is 17 to 255 usee. Default Is for 17 usee. 

B. BYTES 1 to 3 are the tame for the S20DB and the SOOB. 

C. BYTE 4 to 5 

520DB Does not care. 

520B See SOOB Series Manual. 

D. BYTE 7 - Mini Floppy Parameters 

520DB Bit 7 is set to 1 to indicate a floppy disk. 

Bit 6 is set to one if Bytes 6 and 9 are to be read. 

520B Bit 7 is set to 1 to indicate a flopppy disk. 

All other bits are zero (0). 

E. BYTE 8 - Floppy Disk Drive 

SOOOB Specifies the type of flexible disk. Eero is for 5 1/4" 
interface. 

520B This Byte is reserved. 

F. BYTE 9 - Starting Write Precompensation 

500DB Write Precompensation viil be applied to all cylinders 
. greater than this value. 

SOOB Reserved. This byte is set to zero (0). 

7. Write ECC - (Elh) 

SOODB Writes a sector of data bytes plus 4 sore bytes where the 
4 ECC bytes normally reside. 

SOOB Writes a sector of data bytes and displaces the data on the 
disk by 3 bytes. 

8. Read ID - (E2h) 

SOODB Returns 4 bytes of data including High Cylinder, Low Cylinder 
Head or Track Flags and Physical Sector Number. It does not 
return ID ECC bytes. 
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I, Command Set Differences (continued) 

9. Read ECC - (EAh) 


500DB Compliment of Write ECC. 

SOOB Mot included in the 500B cooDiand set. 

10. Read Data Buffer • (ECh) 

SOODB Transfers the Controller Data Buffer to the host. 

!10B Mot included in the SOOB coomand set. 

11. Write Data Buffer - ((EFh) 

SOODB Causes the Controller Data Buffer to be vritten from the 
host. 

SOOB Mot included in the SOOB command set. 

II. Functional Differences 

1. Sector Formats 

SOODB The format for the SOODB Series is incompatible with the SOOB 
Series. The SOODB Series supports the following Winchester 
Disk formats: 

2S6 bytes/sector with either 32 or 33 sectors/track. 

S12 bytes/sector with either 17 or 18 sectors/track. 

1024 bytes/sector with 9 sectors/track. 

SOOB The SOOB Series supports the following Winchester Disk 
formats: 

2S6 bytes/sector with 33 sectors/track. 

S12 bytes/sector with 16 sectors/track. 

1024 bytes/sector with 9 sectors/track. 

2. Linked Commands 

SOODB Supports Linked commands. 

SOOB Does not support Linked commands. 

3. Consecutive Sector Transfer 

SOODB If the Host is fast enough the SOODB Series can transfer a 
full track on a single disk revolution. 

SOOB Does not support Consecutive Sector Transfer. 



II. Functional Differences (continued) 

4. ECC Correction 

SOODB Corrects up to 5 bit burst errors. 

The re Data Address Mark and Data are included in the 
calculation of the ECC. 

SOOB Corrects up to 4 bit burst errors. 

The Data is included in the ECC calculation. Therefore, 
if the data of a sector is all aero's, then the ECC vill 
. also be zero. 

5. Error Code Description 
SOODB lOh Tape Exception 

IFh Tape Drive Failure 

31h FDC 765 error (520DB and 540DB models only) 

SOOB lOh ID Read Error 

IFh Sequence timeout during disk or host tranfer. 

31h Not included 
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SECTION 2 


2.0 ELECTRICAL/MECHANICAL SPECIFICATIONS 
2.1 Physical Dimensions • 


Width 

5.75 

inches 

(14.6 cm) 

Length 

8.0 

inches 

(21.6 cm) (7.85 for 510X) 

Height 

0.75 

inches 

(2.3 cm) 

Weight 

9.0 

ounces 

(.25 kg) 


NOTE: 



Mounting holes are 

identical 

to 5.25 

inch 

disk drive mou: :ing 

holes. 



Environmental Parameters 



Temp. 

Operating 

Storage 

(degree) 




F/C 

32/0 to 

131/55 

-40/-40 to 167/75 

Relative Humidity 

10% to 95% 

10% to 95% 


(§ 40 degrees F, 
vet bulb temp no 
condensation) 

Altitude 0-10000 Ft 0-15000 Ft. 
2.3 Power Requirements 


Voltage (all Models) ^5 Volts DC 4 SI 


Model 510D5 

♦5 volts 
1.0 amp 
5.0 watts 


Model 520DB 

+5 volts 

1.5 amps 

7.5 watts 


Model 530DB 

45 volts 

1.5 amps 

7.5 watts 


Model 540DB 

45 volts 
2.0 amps 
10 watts 
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2»4 Power Connector 

Power is applied to the controller via JIO which is a 4 pin AMP 
connector. The recommended mating connector P10| is an AMP P/N 1- 
460424*0 using AMP pins P/N 60617*4 or equivalent. 

JIO 


NC 

Pin 1 

NC 

Pin 2 

4 5RTN 

Pin 3 

4 5VDC 

Pin 4 


4 - 4 


WARNING I 

Pin 2 is not connected to ground 


2.5 Maintenance Philosophy 

The error detection capability of these controllers allows isolation of 
a fault to a defective disk drive or controller. If the disk drive is 
faulty, the manufacturer's documentation should be reviewed to determine 
disposition. 

A two level maintenance philosophy is recommended for the DTC*500DB 
Series Controller and associated Host Adapter. 

Level 1 * Replacement of the defective module at the user's site. 

Level 2 * Replacement of defective component at DTC's manufacturing 
facility. 

Section 5.7 of this manual provides maintenance and troubleshooting data 
that should be reviewed for additional information. 

Contact DTC prior to returning any material. 


2.6 Related Documents 
Related documents include: 

- Host CPU documentation 

- Manufacturer's Disk Drive documentation 

* Host Adapter Installation and Software Instructions. 
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SECTION 3 


3.0 HOST AND DISK DRIVE INTERFACES 
3.1 Interface Connections 


Figure 3-1 is a block diagram of a typical system configuration. (See 
the Appendices in back of this nanual for the location of the 
Controller's Cable and Power Connections). The Host Computer's I/O Bus 
is attached to the Controller with the appropriate Host Adapter. The 
Host Adapter ensures signal compatibility between the host eoe^uter and 
the controller. The Host Adapter translates the signals transferred 
between the Host Computer's I/O Bus and the Controllers 8^S1 Interface. 
This includes directing signals with the correct polarity, level and 
timing to the corresponding connector pin. 

The Winchester Disk Drive Control Interface exchanges status and control 
information between the controller and disk drive (s). It is daisy- 
chained to each disk drive attached to the controller, and a terminator 
is installed in the last physical disk drive connected to the chain. 

Disk drive parameters, such as the maximum number of cylinders and 
number of heads, are passed to the controller from the host cooputer. 
This allows disk drives with different parameters and characteristics to 
be attached concurrrently to the controller with no special 
requirements. 

The Winchester Disk Drive's Data Interface has a separate cable for each 
disk drive. It exchanges serial KFM data between the controller and the 
selected disk drive. 

The Flexible Disk Drive Interface exchanges data and control information 
between the controller and disk drive (s). It is daisy-chained to each 
disk drive attached to the controller, and a terminator is installed in 
the last physical disk drive connected to the chain. 

The QIC-02 Streaming Tape Interface has a separate cable to exchange 
status and information between the DTC Controller and the Intelligent 
Tape Drive Controller. 
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3.2 System Configuration 

The host computer is interfaced to the controller by a SO pin cable 
connected to J1 on the controller. The host interface cable should not 
exceed 20 feet (6 meters) in length. 

The Winchester disk drives are interfaced to the controller via J2, J3 
end J4. J2 is a 34 pin header type connector which connects ell 
Winchester disk drives in a daisy chain configuration. This cable 
carries control information for the fixed disk drives. The maxiitum 
cable length should not exceed 20 feet (6 meters) or the drive 
manufacturer's limits whicliever is less. J3 end J4 ere 20 pin header 
type connectors used to radially connect the Winchester disk drive data 
lines to the controller. The maximum cable length should not exceed 20 
feet (6 meters) or the drive manufacturer's limit. 

The flexible disk drives are interfaced to the controller via J7 which 
is a 34 pin header type connector. The maximum cable length should not 
exceed 20 feet (6 meters) or the drive manufacturer's limit, whichever 
is less. 

The QIC-02 interface compatible streaming tape drives ere connected to 
the controller by a 50 pin cable connected to J8 on the controller. 

This cable should not exceed 20 feet (6 meters) in length. 

The recommended part numbers for the connectors are as follows: 

J1 and JS - 3M P/N 3425-6050 
J2 and J7 - 3M P/N 3414-6034 
J3 and J4 - 3M P/K 3421-6020 

(Refer to appropriate Appendices for Board Outlines) 
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Figure 3>1 Typical System Configuration 











3.3 Host Interface 

The controller's Host Interface is attached, via the appropriate Host 
Adapter, to the I/O Bus of the host computer. Each coo^uter 
manufacturer specifies the signal names and timing considerations for 
their I/O Bus. 

Figure 3-2 shows the name and pin designation of the signals on the 
controller's Host Interface connector. 

The Host I/O Bus uses a SO-pin connector (AMP P/N 2-87227-S or the 
equivalent). The unused signal pins are considered to be spares for 
future use. The pin assignments are as follows: 

Figure 3-2 Host I/O Connector Pin Assignment 


Signal 

OATAO 

DATAl 

DATA2 

DATA3 

DATA4 

DATA5 

DATA6 

DATA? 

PARITY 

GND 

GND 

GND 

OPEN 

GND 

GND 

ATN (not used) 
GND 

BUSY 

ACK 

AST 

MSG 

SEL 

C/D 

REQ 

1/0 


Pin Humber 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 - 

22 

24 

25,26 Future 
26 Usage 

30 I 

32 I 

34 - 

« 

36 

38 

40 

42 

44 

46 

46 

SO 


NOTE: All signals are negative true and all odd pihs except 25, are 

connected to ground. The signal lines are terminated with 220 ohms 
to 5V and 330 ohms to ground. 
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SECTION 4 


4.0 DTC HOST BUS 

4.1 Introduction 

The DTC Host Bus is a negative-logic, bidirectional 8-bit data bus 
utilizing odd parity. The controller regulates transfers across the bus 
in luch a way that permits the connection of host aystams that utilize 
direct memory transfer capability as veil as those that only support 
program input/output implementations. 

4.2 Electrical Requirements on the Host Interface 

The Host Bus is an open collector terminated on each end vith 220 ohms 
to Vcc and 330 ohms to ground. The typical cable used is a SO-pin, mass 
terminated, cable vith a characteristic impedance of approximately 100 
ohms. Typical recommended drivers and receivers for the Host Bus is 7438 
and 74LS240, respectively. The maximum length of the Host Bus is 20 
feet. Driver IC's must be rated at 46 m^, 

4.3 Signal Definitions 

The signals that comprise the Host Bus are separated into those that are 
driven by the controller, those that are driven by the host adaptor 
(H/A), and those that are bidirectional. The term "asserted" means that 
the signal on the Host Bus is betveen OV and 0.4V. The term "deasserted" 
means that the signal on the host bus is betveen 2.5V and 5•25V 
(negative or low true logic). 

1. Unidirectonal Signals Driven By Controller 

I/O Input/Output 

When asserted, the data on the bus 

is driven by the controller. When 
deasserted, the data on the bus is 
driven by the bost adapter. The 
host adapter must use this line to 
enable its drivers onto the data bus. 

C/D OcaBand/Data 

When asserted, the bytes transmitted 
across the bus are interpreted as connand 
bytes. When deasserted, the bytes 
are data bytes. 

BUST This bit is asserted as a response 

to the SEL line from the host 
adapter and to indicate that the 
host bus is currently in use. 
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1. Unidirectonal Signals Driven By Controller (continued) 

■SG Message 

When asserted, indicates that the 
coscnand is completed. This bit is 
always followed with the assertion of 
I/O, and the assertion of REQ. 

IBQ iaqoest 

This bit operates in conjunction with 
I/O, C/D, & MSG. When asserted and I/O 
is asserted, REQ will mean that the 
data on the host bus is driven by the 
controller. When asserted and I/O is 
deasserted, REQ will nean that the data 
is driven by the host adapter (R/A). 

The following table lists the legal 
states of the control bits on the 
bus; the states are valid only when 
REQ is asserted. 


I/O C/D MSG Meaning 


d a 
d d 
a d 
a a 
a a 


d Get a coDinand byte from R/A 
d Get a data byte from R/A 
d Send a data byte to R/A 
d Send the status byte to R/A 
a Send the nessage byte to R/A 
(Command is cos^leted.) 


a e asserted, d « deasserted 
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4.3 Signal Definitions (continued) 

II. Unidirectional Signals Driven By Host Adapter 

kCH Acknowledge 

This bit is asserted as a response to AEQ from the 
controller. ACK must be returned for aach A£Q 
assertion. The controller will wait for the 
assertion of ACK before REQ is deasserted. The H/A 
must not deassert ACK until after REQ has been 
deasserted. If the H/A keeps ACK asserted, the 
controller will not reassert REQ until after ACK is 
deasserted. This provides the H/A with a weans of 
regulating the transfer of bytes across the bus. 
Byte transfer regulation can occirr for either 
coosnand or data bytes. 

1ST Reset 

Wher asserted, this bit forces the controller to 
the beginning of its microcode. Following a Reset, 
the controller will monitor the bus and wait for 
the H/A to assert Select. Reset will imediately 
teiminate any pending command without the 
transmission of the status or the message bytes. 

All signals to the drives are deasserted. RST must 
be asserted for a minimum of 2S us and a maximum 
C'f 10 seconds. 

EEL Select 

When asserted, indicates the beginning of the 
command transaction. The H/A asserts SEL to gain 
the attention of the controller. Data Bit 0 on the 
bus must also be asserted during SEL time to 
select the controller. The controller will return 
BUSY as acknowledgement for SEL. After the 
assertion of BUSY, the H/A will deassert SEL. 

The controller Vill wait until SEL is deasserted 
before it asserts REQ. This provides a way for 
the H/A to hold off the command byte fetch until 
it is ready for the controller. SEL can be 
asserted immediately following a Reset. 

III. Bidirectional Data 

DB(7>0,P) - Data lines 7 thru 0 represent the eight 
data bits (DBO « Isb). Parity is 
represented by P. The controller 
utilizes odd parity (the number of 
asserted bits on the host bus is always odd). 
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4.4 Controller Interfaces 


DTC-500DB SERIES 


ST-506/41 

WINCHESTER 


COMPATIBLE 

CONTROL INTERFACE 

SIGNAL MAKE 

CONTROL INTERFACE 


* 2 REDUCED WRITE CURREKT—«> 


4 

HEAD SELECT 2*-- 

6 

WRITE GATE-- 

6 

• 

--SEEK COMPLETE 

10 

--TRACK 00 

12 

--WRITE FAULT 

14 

HEAD SELECT 2®-- 

16 

RESERVED 

18 

HEAD SELECT 2’-> 

20 

<—INDEX 

22 

<—READY 

24 

STEP-- 

26 

DRIVE SELECT 1-> 

28 

DRIVE SELECT 2-- 

30 

DRIVE SELECT 3—-> 

32 

DRIVE SELECT 4-> 

34 

DIRECTION IN --> 


ITOTE: All odd numbered pins are connected to signal ground. 

All signals are negative true. 

See Figure 4-2 for Drive's Data Interface information 

* When Controller is programmed to interface vith drives having more 
than eight (8) heads, this line is used as a head select 3 line. 


FIGURE 4-1 CONTROLLER to WINCHESTER DRIVE CONTROL INTERFACE 
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DTC-500DB SERIES ST-506/412 

WINCHESTER COMPATIBLE 

DATA INTERFACE_SIGNAL NAME_DATA INTERFACE 


1 

<—DRIVE SELECTED 


2 



3 

RESERVED 


4 



5 

RESERVED 


6 



7 

RESERVED 


8 



9 

RESERVED 


10 

RESERVED 


11 



12 



13 

+KFM WRITE DATA-> 


14 

-KFK WRITE DATA--> 


15 



16 



17 

«— ♦MFM READ DATA 


18 

<-MFM READ DATA 


19 

• 


20 







90TE: Reserved lines may be spares. 

See Figure 4-1 for Drive's Control Interface information 


FIGURE 4-2 CONTROLLER to WINCHESTER DRIVE DATA INTERFACE 
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DTC-520DB SERIES 

FLOPPY DISK DRIVE SIGNAL NAME 5.25- FLOPPY DRIVE 

INTERFACE__SA4XX COMPATIBLE 


2 

SPARE 

4 

IN USE/SPARE 

6 

DRIVE 4 SELECT——> 

8 

<—ihdex 

10 

DRIVE 1 SELECT——> 

12 

DRIVE 2 SELECT——> 

14 

DRIVE 3 SELECT-- 

16 

MOTOR ON-> 

16 

DIRECTION-> 

20 

STEP-> 

22 

WRITE DATA-> 

24 

WRITE CATE-> 

26 

<——TRACK 000 

28 

WRITE PROTECT 

30 

—READ DATA 4 CLOCKS 

32 

SIDE SELECT-> 

34 

SPAJIE 




■OIK: All odd numbered pins are connected to signal ground. 
All signals are negative true. 

FIGURE 4-3 CONTROLLER to FLOPPY DISK DRIVE INTERFACE 

(S200B and S40DB) 
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The following table defines the pin assignments for QIC-02 1/4 inch 
Cartridge Streaming Tape drive. 

TAPE DRIVE CONNECTOR fJB) 


1 

2 

NOT USED 

3 

4 

NOT USED 

5 

€ 

NOT USED 

7 

8 

NOT USED 

9 

10 

-PARITY 

11 

12 

-DATA BIT 7 

13 

14 

-DATA BIT 6 

1*5 

16 

-DATA BIT 5 

17 

16 

-DATA BIT 4 

19 

20 

-DATA BIT 3 

21 

22 

-DATA BIT 2 

23 

24 

-DATA BIT 1 

25 

26 

-DATA BIT 0 

27 

28 

-ON LINE 

29 

30 

-REQUEST 

31 

32 

-RESET 

33 

34 

-TRANSFER 

35 

36 

-ACKNONLEDGE 

37 

38 

-READY 

39 

40 

-EXCEPTION 

41 

42 

-DIRECTION 

43 

44 

NOT USED 

45 

46 

NOT USED 

47 

46 

NOT USED 

49 

50 

NOT USED 


FIGURE 4-4 CONTROLLER TO QIC-02 STREAMING TAPE INTERFACE 

(S30DE and S40DB) 
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4»S Theory of Operation 

There are ( possible phases to a complete command - as follovs: 

1) Bus Free Phase 

2) Arbitration Phases (NECESSARY FOR MULTIPLE H/A'S) 

3) Selection Phase 

4) CoDciand Fetch Phase 

5) Data Transfer Phase 

€) Status Phase and Message Phase 


I. Bus Free Phase 

The BUS FREE phase is used to indicate that no device it actively using 
the Host Bus and that the bus is available for an arbitration phase. 
During BUS FREE PHASE all bus signals are not asserted. The BUS FREE 
PHASE is defined by the simultaneous (within 45 ns) condition of both 
SEL* and BSY* non-asserted while RESET is not active. Vhen entering the 
BUS FREE STATE all devices must release all lines within 100 ns of 
releasing BSY* and SEL*. 

II. Arbitration Phase 

The ARBITRATION PHASE allows a device to gain control of the bus so that 
it can assume the role of INITIATOR (H/A). The ARBITRATION PHASE is not 
needed if there is only one Host Adapter. 

After a device detects the BUS FREE condition it must wait for a minimum 
of 100 ns or a maximum of 1.1 us (if it has hope of winning) in order to 
assert BSY and its own device ID hit. All other data bits are deasserted 
by the INITIATOR. After a minimum time of 1.7 usee the data bus is 
examined to see if no other higher priority bit is asserted. (The 
highest priority is D67, lowest is DBO). If a higher priority bit has 
been detected the losing device deasserts all bus lines. If the device 
determines that it is the highest priority device arbrtrating for the 
bus it asserts SEL. 

If a device that is arbitrating detects SEL* it must assume that is has 
lost the arbitration and deassert all lines. 
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III. Selection Phase 


In order to gain the attention of the controller, it is necessary to 
perform the following selection sequence: 

The host must first test BSY to determine if the bus is available. If 
BSY and all other I/O lines are deasserted, the host will assert one of 
the data lines (DBX « controller ID) and then assert SEL. The 
appropriate controller will then respond by asserting BSY. At this 
point the host must deassert SEL and DBX. The controller responds to - 
SEL deasserted by asserting the C/D line. I/O remains deaserted 
throughout the selection sequence. 

NOTE; 


Upon power on reset the controller will execute a cooqprehensive self 
test. During the self test the controller will not respond to a 
Selection sequence for a period of 400 msec (typical) after the AST 
pulse. The controller will not assert BSY during this time. 


50 ns—> 
min 

14 US* 
max 


DBX 


SEL 


IS us 

(typical) 

BSY • 


C/D 

i7o 

MSG 


AST 


* 14 us mtx after a Reset with non Tape commands (SIODB, S30DB, S40DB). 

60 us max with S20DB. 

200 us max with Tape commands (530DB, S40D6). 
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IV. Concnand Fetch Phase 


Following the selection sequence, the controller will assert C/D, 
(indicating the start of the connand phase) then assert REQ requesting 
the first byte of connand. The host will then place the first byte of 
the discriptor block on the data bus. The host will then assert ACK. 

The controller will then respond by reading the byte on the data bus and 
then deassert REQ. The host nust then deassert ACK to begin the next 
REQ/ACK handshake. The handshake continues until all l^es of the 
cooDiand have been issued. 







V. Data Transfer Phase 


If the cononand sent to the controller involves a data transfer the 
controller will deassert the C/D line to indicate a data transfer, If 
the date transfer is from the controller to the host (read data) the I/O 
line will be asserted. If the data transfer is from the host to the 
controller (write data) the I/O line will be deasserted. The controller 
will then assert the R£Q line to request a byte transfer. The host will 
then respond by transferring a byte across the data bus and then asserts 
ACK. This handsha)^e continues until all data bytes have been 
transferred. 


C/D 


I/O I 




MSG 




> 

< 

r 1 r 1 

B 1< 

ACK 


r_TT_i 

DATA ) 

: ] 

( X X X X 

80ns-> 

min 

< > 

<60ns 

min 


DATA IK - R£AD 


Timing A: 

B: 


190 ns 
4S0 ns 
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V. Data Transfer Phase (continued) 
DATA PROM HOST 


C/D 

i7o 


MSG 


Eo r 1 



1“ r T- 



.> 

B 

<- 

ACK 




1 1 1 1 

• > 

A 

< - 



DATA 

X 

X 

XXX 


DATA OUT - READ 


Timing A: 4S0ns 
6: 700ns 
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VI. Status and Message Transfer Sequence 

Following a command or data transfer, the controller will initiate a 
status byte and completion message transfer. When a status byte is 
required, the controller will assert C/D and I/O. The controller will 
then assert REQ. The host must then accept the status byte on the data 
bus and assert ACK. The controller will then deassert REQ and the host 
deasserts ACK. Following the Status byte transfer, a cooq>letion message 
will be transferred to indicate operation complete. The controller will 
assert the MSG line, along with C/0 and I/O, then assert REQ. The host 
accepts the completion message byte on the data bus and asserts ACK. 

The controller then responds by deasserting REQ and the host by 
deasserting ACK. At this 'point BSY and all other controller signal 
lines will i#e deasserted and the controller will return to an IDLE 
state. SEL remains deasserted throughout this sequence. 


I 


BSY 



C/D 

1 



I/O 

1 




SG 

1 1 





REQ 

1 


r 1 




ACK 

> 



1 1 

450ns 

< 


DATA : 

( 

[ X X 

S0ns> 

min 

<....... > 

<S0ns 

min 
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4.6 Bus Conditions 

The bus has one asynchronous condition: BESET 


Beset Condition 

The BESET CONDITION is used to innediately clear all devices from the bus 
and to reset all attached drives or other devices. It is to be used 
carefully as it can cause data to be lost during a write. 

’ The BESET CONDITION is created by the assertion of the BST* line for a 
ninifflum of 2Sus. 

4.7 Phase Seouencino 

The order in which phases can occur follows a prescibed sequence. 

The BESET condition can always return the system to the BUS FBEE state. 

In systems where the ARBITRATION PHASE is not used BUS FREE is followed by 
SELECTION and by one or more information transfer phases (COMMAND, DATA, 
STATUS, or MESSAGE) 

When the ARBITRATION PHASE is used it is followed by SELECTION and the 
information transfer phases. 

There are no restrictions on the sequencing between information transfer 
phases. Thus a DATA PHASE may follow another DATA PHASE. 

After the information transfer phases are completed the system returns to 
the BUS FREE state. 

4.8 Signal Sources 

The following table shows which type of bus device may drive which lines 
during the various bus phases. 

C/D* 

I/O* 

MSG* 


Bus Phase 

BSY* 

SEL* 

REQ* 

ACK* 

DATA BUS 

BUS FBEE 

none 

none 

none 

none 

none 

ARBITRATION 

ALL 

One 

none 

none 

ID bits 

SELECTION 

I & T 

Init 

none 

Init 

Init 

COMMAND 

Targ 

none 

Targ 

Init 

init 

DATA IN 

Targ 

none 

Targ 

Init 

Targ 

DATA OUT 

Targ 

none 

Targ 

Init 

Init 

STATUS 

Targ 

none 

Targ 

Init 

Targ 

MESSAGE IN 

Targ 

none 

Targ 

Init 

Targ 
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4.9 Abnormal Command Tenrination 


If no errors occur, the command will proceed as previously described. 
However, if errors do occur the controller will terminate the comnand and 
iirsnediately enter the status s message phase. Error conditions can be 
classified as follows: 

1) Bus. Parity errors - The controller checks for bus parity error 
after each command descriptor and each block transfer. The atatus byte 
will indicate if a parity error has occurred. 

2) Drive Interface or Controller related errors - After the six 
eoninand bytes have been accepted, errors of this type can be detected. 
Upon the detection of the error condition (Drive Fault, Drive Hot Ready, 
Illegal Coinnand,etc.) the controller will enter the status a message 
phase. The status byte will have the error bit set. 

3) Read/Write Channel errors • Upon detection of these errors (Read 
data error. Record not found, Drive Fault during a write,etc.) the 
controller may transfer a sector, or more, of data before it enters the 
status a message phase. T) } error bit is set in the status byte. 

In cases 2 a 3 a Request Sense command may be issued to retrieve error 
information. In either case, any other command may be issued if the host 
system does not care about the details of the errors. 

See Section 5.3.1 for Command Completion Status. 


4.10 SCSI Functions Supported by 500DE 

ARBITRATION - This is a Host function 

SELECTION > The 520DB controller ID is jumper selectable 

COMMAND 

STATUS 

DATA IN/OUT 

MESSAGE IN - Command complete (00) only. 
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SECTION 5 


5.0 COHKANDS / PROGRAMMING 

5.1 Description of Coinmands by Class 

Connands to the controller are categorized into various classes as 
indicated below: 

Class 0 • Mon-data Transfer, Data Transfer and Status Conmands 

Class 1 - Disk Copy Connand 

Class 2-5 - Reserved 

Class 6 - Disk Parameter Assign Connands 

Class 7 - Diagnostic Commands 

5.2 Disk Command Specifications 
5.2.1 Comnand Formats 

The Host issues a command to the controller by passing it a CDB (Command 
Descriptor Block). 

Figure 5-1 shows the format of a typical Class 0 CDB. 

Byte 0 is the first byte sent to the controller. 

Byte # 

0 
1 . 

2 

3 

4 

5 


Figure 5-1 
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4 - 4 

I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I 

- 4 - 4 - 4 - 4 — 4 —- 4 —+—- 


Command Code 

- 4 -..- 

0 I LUK iLogical Addr2 (MS) 

—- 4 ---— 

Logical Addrl 
Logical AddrO (LS) 

# of Sectors/Interleave Code 


I Control I 

-- 4 


I 













S»3 Command Formats 

Description of the fields used in the Command Descriptor Blocks 
LUN 

This field specifies the logical unit number of the drive ve are 
attempting to communicate with. It corresponds to Drive Select junker on 
the drives as follovs: 

Drive Select 1 « LUK 0 
Drive Select 2 « LUN 1 
Drive Select 3 « LUN 2 
Drive Select 4 « LUN 3 

SLUN » Source drive LUN 
DLUN « Destination drive LUN 

A Winchester drive can only be assigned as logical units 0 and 1. A 
Winchester drive cannot be asigned as logical units 2 or 3. See 
Appendices F, G, H, or J for the proper LUN assignment for your drive and 
controller type. 

LAD (0-2) 

Refer to Appendices F, G, H, J, for proper jumper settings. 

This is a 21 bit logical sector address of the beginning sector of the 
group of sectors ve wish to access. LAD 0 is the LSB. The LAD field can be 
from 0 up to the total number of sectors available on a particular drive. 

NUMBER OF BLOCKS 

This field holds the number of sectors ve vish to transfer per command. A 
value of 0 vill result in a transfer of 256 sectors. 

INTERLEAVE 

This field is used to tell the controller what interleave to use during 
the format commands or check track command. 

Interleave is a factor used vhile formatting a drive so the user can 
optimize the throughput of the data transfer of the system. The throughput 
of the system depends on the controller's turnaround time for next sector 
and the data transfer rate on the host bus. 

NOTE: 

The drive should be formatted with the same interleave 
throughout the vhole drive ie., when using Format Track, 

Format Bad Track, Assign Alternate Track Commands the 
interleave specified should be the same as the rest of 
the tracks. If interleave is not consistent throughout 
the drive, performance degradation may result. 
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5.3 Command Formats (continued) 

CONTROL 

This field contains the control bits that tells the controller how to 
react if an error condition is encountered during the command execution 
phase. 

. This byte is defined as follows: 

j 7 j«i 5 jTi 3 i 2 i 1 i 0 i 

0 0 0 0 0 0 

I_^Link comnand If set 

_^Disable Data Error Correction 

__^Disable Retry 


DISABLE RETRY 

If the DISABLE RETRY bit is 1, the controller will not attempt to retry 
the coinnand. 

If the DISABLE RETRY bit is 0, the following errors result in a retry 
attes^t: 

a) Record not found, b) seek error, c) uncorrectable data error, d) 
correctable data error, e) no ID address mark, f) no Data address mark. 
For seek error, a recalibrate and reseek are performed. 

A total of eight attempts are performed before an error is reported. If 
the retry is successful, the controller will not report the error to the 
host. The retry count is incremented for any retry attempted (refer to 
Request Logout command). 

NOTE; 

No retry is performed if the check track comnand 
encounters the No ID address mark error. 


DISABLE DATA ERROR CORRECTION 

If the DISABLE DATA ERROR CORRECTION bit is 0, the controller will correct 
the data if a correctable data error occurred. The controller will 
continue with the command as though there was no data error. The error is 
not reported to the host. 

If the DISABLE DATA ERROR CORRECTION bit is 1, the controller will not 
correct the data if a correctable data error occurred. The controller 
terminates the command after the block is transferred to the host and the 
error is reported to the host. 

The permanent error count (refer to Request Logout Comnand) is incremented 
by one in both cases (disable/enable data error correction). 
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S»3 Commands Formats (continued) 
LINK COMMAND 


If this bit is set, and the previous command was executed without error, 
the controller will skip the STATUS and MESSAGE transfer sequence as well 
as the SELECTION sequence and request the next cooinand imediately. This 
cuts down on command/status overhead when no error occurred. 

■ 5.3.1 Completion Status Byte 


COMPLETION STATUS 


At termir wion of a connand or following an error, the controller will 
cause a status byte to be transferred to the host from the host controller 
to the host. The completion status byte will report only that an error 
(CHECK CONDITION) occured, not the type of error. To obtain the error 
code a Request Sense command must be issued (03 Hex). 

Bit 0 will be set to 1 if the controller detects a parity error condition 
during the transfer of by as from the host. Bit 1 will be set to 1 if the 
controller detects an err' r condition during command execution. 

Bits 5 and 6 represent the LUN of the device causing the error. In a 
Backup command the LUN specified is the disk address. If a disk error 
occurs the disk LUK is reported in the Completion Status Byte. If a 
tape error occurs the tape LUN (3) is reported. 

If no error occurs, bits 0 > 4 will be set to to 0. 


The Completion Status Byte Format is as Follows: 


i 7 i 6 i 5 i 4 i 3 i 2 i 1 i 0 i 



Check Condition « 1 


Parity Error * 1 


BIT 0 Parity Error 

BIT 1 Error occured during Command Execution 

BIT 2-4 Spare (set to 0) 

BIT 5-6 Logical Unit Number of the drive 
BIT 7 Set to 0 


5.3.2 MESSAGE IN BYTE 


Following the transfer of the completion status byte, the controller 
asserts the MSG line to indicate a Message In phase. This Message 
consists of a single byte transfer, with all bits set to 0, indicating 
Command Complete. 
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5*4 Description of Commands by Opcode 


GROUP 0 COKMANDS FORMAT AND DESCRIPTION 


Group 0 CoRsnand Table 


00 

01 

03 

04 

05 

06 

07 

08 

OA 

OB 

0 £ 


Test Drive Ready 

Recalibrate 

Request Sense 

Format Drive 

Check Track Format 

Format Track 

Format Bad Track 

Read 

Write 

Seek 

Assign Alternate Track 


5.4.1 Type 0 Commands 
TEST DRIVE READY (HEX 00) 


Selects the drive and verifies that the drive is Ready and a seek is not 
in progress. 


Byte # 

0 
1 
2 

3 • 

4 

5 

VALID ERROR CODES 


7 16 15 14 13 12 1110 

- — 4 - 4 - 4 —- 4 - —4 4 -— 4 —- 

0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 

- 4 --—— 


0 I LUN I Set to 0 

— -- 4 - 

Set to 0 


Set to 0 


Set to 0 


I Control I 

4 - .4 


04 


Error Code Interpretation 

HEX 

Drive not ready 

05 Drive not selected 

07 Multiple drives selected 

OD Seek in progress 
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>.4.1 Type 0 Commands (continued) 

RECALIBRATE (HEX 01) 

rhe drive specified by the LUN is stepped toward the outside track until 
either: 


1. Track 0 flag is detected or 

2. more steps have been issued than available track for the 
device type. 

Since the recalibrate command must stop and look for track 0, all steps 
are non-over lapped, (i.e., step, lo V. for seek complete and track 0, 
repeat if no track 0) 


« 

Byte # 

7 1 6 

....... 

« 1 3 1 

2 1 1 1 0 

0 

0 j 0 

1 0 1 

0 1 0 1 

0 1 0 1 1 

1 

0 1 

LUN 1 

4 

Set 

to 0 

2 


Set 

to 0 


3 


Set 

to 0 


4 

1 

Set 

to 0 


5 

Control 


VALID ERROR CODES 


Error Code 

HEX 

Interpretation 

02 

No seek complete 

04 

Drive not ready 

05 

Drive not selected 

06 

No track 0 found 

07 

Multiple drives selected 
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5.4.1 Type 0 Commands (continued) 

REQUEST SEKSE (HEX 03) 

This coRcnand returns 4 bytes of drive and controller sense as Data (C/0 
deaserted) lor the specified LUK. It must be issued imnediately after an 
error (Bit 1 of the Status byte set to 0) to 9 et the valid sense of the 
error. 


Byte # 

0 
1 
2 

3 

4 

5 

The required fields for this command are: OPCODE and LUN. 
The sense bytes are returned in the following format. 

Byte # 

0 
1 
2 
3 


NOTE: 

If a permanent tape error occurred during 
a "Restore* operation, the logical sector 
address points to the sector in error ^-i. 


7 16 15 14 13 12 1110 

-4-4 4 4-4-+—--f- 

SENSE BYTE 

--4- 

0 I LUN I lAD 2 

-4-.- 

LAD 1 \ 

LAD 0 

4-4 


7 1 

< 1 5 1 < 

1 3 1 2 1 1 1 0 1 

0 

0 0 j- 0 

0 

0 1 1 

0 1 

Itw 1 

Set 

to 0 


Set 

o 

o 



Set 

to 0 



Set 

to 0 


h- 

Set 

to 0 
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request sense (HEX 03) (continued) 

DEFINITIONS OF THE FIELDS USED IN THE SENSE BLOCK 
SENSE BYTE 

This is the byte that describes the details or the nature of the error 
itself. The bits are defined as follows: 

Byte 0 I 7 i « i 5 i 4 i 3 i 2 i 1 i 0 I 

4—-4—♦-♦-4-—4-4-4 

J I I (<—Error code-> I 

I * —»-Error type 

»-Spare (set to lero) 

»--Block address valid 


Block Address Valid (Bit 7; 

This bit indicates that the Logical Sector Address, LAD in bytes 1 thru 3 
contain the valid logical ddress of the block at which the error 
occurred. 

Error Type (Bit 5,4) 

These two bits describes the general type of error. It can contain either 
one of the following: 

00 for drive related errors 

01 for controller related errors 

10 for command related errors 

11 for miscelleneous errors 

Error Code (Bit 3-0) 

This is a 4 bit field that describes the actual error interpretation under 
each general type of error. 

LUN 

This field indicates the logical unit number of the drive where the error 
had occurred. 

LAD 2,1,0 

This is a 21 bit logical address of the sector at which the error 
occurred. This field is valid only if the Block Address Valid bit is set 
in the SENSE byte. 

For Error Codes and descriptions refer to Section 6.0 in the Controller 
specification and Section 4.0 in the Tape Interface and Comnand 
specification. 
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5.4.1 Type 0 Comnands (continued) 


FORMAT DRIVE (HEX 04) 

This connand causes the specified LUN to be formatted using the interleave 
factor specified in byte 4. Formatting starts from track 0 of cylinder 0 
and continues until all tracks.have been written. Data fields are written 
with a HEX £S. Interleave factors of 0 and 1 are set to 1. Invalid 
interleave factors are those that are greater than one half the number of 
sectors per track. Track and cylinder overflow is handled automatically 
by the controller. 

WOTEt 

This command does not check data. For verification 
of format see CHECK TRACK FORMAT COMMAND. 


HEX 

01 


4 

Byte « 

...... 

« 1 5 1 4 1 3 1 2 1 M 0 

0 

0 1 

ojojoiojiiojo 

1 

0 1 

LUK 1 Set to 0 

A. 

2 

Set to 0 

3 

Set to 0 

4 

Interleave Factor 

5 

h •* ———« 

Control 



VALID ERROR CODES 

Error 

Code 

Interpretation 


02 

03 

04 

05 

06 

07 

09 

17 

30 


No index 

No seek complete 
Write fault 
Drive not ready 
Drive not selected 
No track 0 found 
Multiple drives selected 
Disk media changed 
Write protected 
Ram error 
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5.4.1 Type 0 Commands (continued) 

CHECK TRACK (HEX 05) (not valid for Floppy) 

This coRsnand checks the integrity of the track specified by the Logical 
Block address. ID fields and data fields are verified against ECC value 
recorded. The connand also ensures that the interleave recorded matches 
the value in Byte 5. An interleave factor of 0 is set equal to one. Mo 
data is transferred to the host. To specify the track address, any 
Logical Block address on that track may be used. 

Byte « 

0 
1 
2 

3 

4 

5 


Tyi 15 14 13 12 1110 

-4-4-♦-4-4-4-4- 

D 0 0 I 0 0 1 0 1 

-4-4- 

0| LUN I LAD 2 

-4-4--- 

LAD 1 


LAD 0 


Interleave Factor 


I Control I 

4--—-—4 


VALID ERROR CODES 


Error Code 

HEX 

Interpretation 

01 

No index 

02 

No seek complete 

03 

Write fault 

04 

Drive not ready 

05 

Drive not selected 

06 

No track 0 found 

07 

Multiple drives selected 

11 

Uncorrectable data error 

13 

No address found in data field 

14 

No record found 

15 

Seek error 

16 

Correctable data error 

19 

Bad track flag set 

lA k 9A 

Incorrect interleave factor 

1C 

Unable to read alternate track data 

21 

Illegal sector address 

22 

Illegal function for drive type 

23 

Volume overflow 

30 

Power up diagnostic error 
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5*4.1 Type 0 Commands (continued) 

FORMAT TRACK (HEX 06) 

This coBinand formats the specified track vith no flags set in the ID 
fields of all sectors on the track. It also fills the data field with 
data pattern ES Rex. 

Byte #. 

0 
1 
2 

3 

4 

5 

The required fields for this command are OPCODE, LUN, LAD 2,1,0 and 
INTERLEAVE. 


7 

1 S 1 

5 1 4 

1 

312 

1110 

0 

1 0 1 

0 i 0 

1 

011 

i 1 i 0 


LUN 

1 


LAD 2 




LAD 

1 





LAD 

0 



Interleave Factor 

Control 

h--- 4 


VALID ERROR CODES 


Error Code 

HEX 

Interpretation 

01 

No index 

02 

No seek complete 

03 

Write fault 

04 

Drive not ready 

05 

Drive not selected 

06 

No track 0 found 

07 

Multiple drives selected 

09 

Cartridge changed 

17 

Write protected 

30 

Power up diagnostic error 
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FORMAT BAD TRACK (HEX 07) (not valid for floppy) 

Format bad track command formats the specified track with the bad block 
flag set in all ID fields on the track. Data pattern of £S hex is filled 
in the data field. Future accesses to the sectors on this track will get 
"bad block found" error. 


NOTE: 


Refer to Read ID Conmand (Opcode E2 
for ID bit definition). 


Byte # 

0 
1 
2 

3 

4 

5 

The required fields for this command are: OPCODE, LUN, LAD 2,1,0 and 
INTERLEAVE. 


7 16 15 14 13 12 1110 

-.-♦ 4—~4 -+-♦-—+- 

0 | 0 | 0 | 0 | 0 | 1 | 1|1 
-+- 

LUN I LAD 2 

-— 4 -— 

LAD 1 


LAD 0 


Interleave Factor 


I Control I 

+- —4 


VALID ERROR CODES 


Error Code 

HEX 

Interpretation 

01 

No index 

02 

No seek complete 

03 

Write fault 

04 

Drive not ready 

05 

Drive not selected 

07 

Multiple drives selected 

09 

Disk media changed 

17 

Write protected 

21 

Illegal sector address 

30 

Ram error 
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5.4.1 Type 0 Conmands (continued) 

READ DATA (REX 08) 

This coRinand causes the number of sectors specified by byte 4 to be 
transferred to the host. The starting sector is specified by the logical 
sector address in bytes 1,2 and 3. Up to 256 sectors can be transferred 
vith a single READ cooniand. 

Byte # 

•0 
1 
2 

3 

4 

5 


7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

- 4 —- 4 -— 4 — -♦-—4 - 

0 I 0 I 0 I* 0 I 1 I 0 I 0 I 0 

-—- 4 -—----- 

0 I LUN I LAD 2 

-4—-—. 

LAD 1 


LAD 0 


Sector Xfer count 


Control 


VALID ERROR CODES 


Error Code 

HEX 

Interpretation 

02 

No seek complete 

04 

Drive not ready 

05 

Drive not selected 

07 

Multiple drives selected 

09 

Disk media changed 

10 

ECC error in ID field 

11 

Uncorrectable error in data field 

12 

No ID address mark found 

. 13 

No data address mark found 

14 

No record found 

IS 

Seek error 

18 

Correctable data error 

19 

Bad track flag set 

1C 

Unable to read alternate track data 

IE 

Illegal access to alternate track 

21 

Illegal sector address 

23 

Volume overflow 
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5.4.1 Type 0 Consnands (continued) 


WRITE DATA (HEX OA) 

The number of sectors specified by byte 4 are %rritten to the selected LUN 
beginning with the sector specified by the logical sector address in bytes 
1,2, and 3. 

Byte # 

0 
1 
2 

3 

4 

5 

VALID ERROR CODES 


7 I 5 1 5 I 4 I 3 I 2 I 1 I 0 

,—4-4-♦-4-4--f-4- 

0 I 0 I 0 1 0 I 1 1 0 1 1 I 0 

-4--- 

p I LUN I LAD 2 

LAD 1 


LAD 0 

Sector Xfer count 


Control 


Error Code 
HEX 
02 
03 
04 
05 
07 
09 
10 
12 

14 

15 
17 
19 
1C 
IE 
21 
23 


Interpretation 

No seek complete 
Write fault 
Drive not ready 
Drive not selected 
Multiple drives selected 
Disk media changed 
ECC error in ID field 
No ID address mark found 
No record found 
Seek error 
Write protected 
Bad track flag set. 

Unable to read alternate track data 
Illegal access to alternate track 
Illegal sector address 
Volume overflow 
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5.4.1 Type 0 CoBtnandB (continued) 

SEEK (HEX OB) 

This coDinand initiates a seek to the cylinder where the block specified in 
the LAD field is located. For Winchester drives capable of doing overlap 
seeks, depending on hov the drive parameter (Byte 7 bit 6) is set, it 
could isnediately return completion status before the seek eooplete is 
found from the drive. Normally it returns the completion status only 
after the seek had been completed. 

NOTE! 

For further information on ia^lementation of 
overlapped seek refer to Appendix £, page 91. 

Byte # 

0 
1 
2 

3 

4 

5 

The required fields for this c^nmand are: OPCODE, LUN and LAD 2,1,0. 

VALID ERROR CODES 


7 I 6 i 5 i 4 I 3 i 2 i 1 i 0 

— -4-4-4 4 4—-4- 

0 | 0 | 0 | 0 | 1 | 0 | 1|1 

— ---4-—-—— 


0 I LUN I LAD 2 

-4---— 

LAD 1 


LAD 0 


Set to 0 


I Set to 0 I 

4---—4 


Error Code 

HEX 

Interpretation 

02 

No seek complete 

04 

Drive not ready 

05 

Drive not selected 

07 

Multiple drives selected 

21 

Illegal sector address 
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5.4.1 Type 0 Coscnands (continued) 

ASSIGN ALTERNATE TRACK (HEX OE) (not valid for Floppy) 

This coonand formats the track (Winchester drives only) specified in the 
LAD field with the alternated bad track flag set in the ID fields and with 
the track address of the alternate track written in the data fields. 

NOTE! 

ID bit definition may be found under Read 
ID Connand (Opcode E2). 

Future vrite/read access to that specified track will cause the drive to 
seek to the alternate track, transparent co the host software, and do the 
vrite/read on the alternate track. 

Byte W 
0 
1 
2 

3 

4 

5 

The required fields for this command are: OPCODE, LUK, LAD 2,1,0 and 
INTERLEAVE; 

After the controller receives the command, it will collect the alternate 
track address as data (C/D deasserted) from the host in the following 
format: 

Byte # 

0 
1 
2 
3 


7 16 15 14 13 12 1110 

-—4 - 4 - 4 - 4 - 4 - 4 -«- 4 —- 

0 0 0 I LAD 2 


LAD 1 


LAD 0 


I Set to 0 I 

4-4 


^ 716151413121110 *' 


0 | 0 ' 0 | 0 | 1 | 1|1 
--4---- 

0 I LLN I LAD 2 


LAD 1 
LAD 0 


Interleave Factor 
Set to 0 


-47- 

















ASSIGN ALTERNATE TRACK (HEX 0£) (continued) 

NOTE 1; 


Alternate tracks can be assigned one level 
only. That is, an alternate track cannot 
have another alternate track assigned to it. 
Alto no two defective tracks should be assigned 
to the same alternate. (For further information 
on alternate track assignment and usage, refer 
to Appendix D). 


WARNING! 

1. Data written on the original track as well 
as the alternate track will be destroyed. 

2. Since the controller does not check whether a 
track has been previously assigned as an 
alternate to another track, the user must be 
careful not to assign two defective tracks to 
the same alternate. 


VALID ERROR CX>DES 


Error Code 

HEX 

Interpretation 

01 

No index 

02 

No seek complete 

03 

Write fault 

04 

Drive not ready 

05 

Drive not selected 

07 

Multiple drives selected 

09 

Disk media changed 

17 

Write protected 

21 

Illegal sector address 

30 

Ram error 
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CHANGE CARTRIDGE (HEX IB) 

This connand causes the "Change Cartridge" line (J2 - Pin 2) to be 
asserted for a period of one (1) millisecond. There are no valid error 
codes for this command. 

Byte « 

0 
1 
2 

3 

4 

5 


7 16 15 14 13 12 1110 

- 4 -♦- 4—-4 - 4 - 4 - 4 - 

0 1 0 I 0 1 1 I 1 1 0 I 1 I 1 

0 I LUK I Mot used 

——-..- 4 -—.™—.———- 

Mot used 


Mot used 


Mot used 


I Mot used I 

4 - 4 
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S,S Type 1 Commands 
COPY COMMAND (HEX 20) 

This coonand copies a specified number of records from a source LUN to a 
destination LUN. If either device reaches volume end prior to the sector 
count being exhausted, a volume overflow error is posted. Source and 
destination LUN's may be the tame. 


Byte «: 


0 


1 


2 


3 


4 


5 


6 


7 


6 


9 


VALID ERROR CODES 


Error Code 

Interpretation 

HEX 

02 

No seek complete 

03 

Write fault 

04 

Drive not ready 

05 

Drive not selected 

06 

No track 0 found 

07 

Multiple drives selected 

09 

Disk media changed 

10 

ECC error in ID field 

11 

Uncorrectable error in data field 

12 

No ID address mark found 

13 

No data address mark found 

14 

No record found 

15 

Seek error 

17 

Write protected 

18 

Correctable data error 

19 

Bad track flag set 

1C 

Unable to read alternate track data 

IE 

Illegal access to alternate track 

21 

Illegal sector address 

23 

Volume overflow 


7*1 6 I 5 I 4 I 3 I 2 I 1 I 0 

4—-4-♦--f-- 

0 I 0 I 1 I 0 I 0 I 0 I 0 I 0 

--- -—4 ---— 

0 ISRC LUNILogical Addr2 (MS) 


Logical Addrl 


Logical AddrO (LS) 


Sector Xfer count 


0 |DST LUNILogical Addr2 (MS) 


Logical Addrl 


Logical AddrO (LS) 


Not used 


I Control I 

4 - 4 
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S»6 Type 5 Concnands 
COPY COMHAND (HEX AO) 

This comnand transfers the data blocks from the specified source device 
location to the specified destination device location. The number of data 
blocks to copy is specified in the number of blocks field (byte 7 - byte 9 
is LSB). Xf the field is zero, 16,777,216 blocks vill be copied. 


Byte « 

1 7 1 « 1 

S 1 4 1 3 1 2 1 1 1 

0 1 

0 

1 1 0 

1 1 OPCODE 

1 

1 

1 LUN/S 

1 LU> 2/s* 

1 

2 

1 

LAD 1/E* 

1 

3 

1 

LAD 0/6* 

1 

4 

1 LUN/c 

1 LAD 2/d* 

1 

5 

1 

LAD 1/d* 

1 

6 

1 

LAD 0/d* 

1 

7 

1 

# OF BLOCKS 2 

1 

8 


# OF BLOCKS 1 

1 

9 


# OF BLOCKS 0 

1 

10 

1 

0 

1 

11 

1 

CONTROL 

1 


"B" * the source device 
"d" * the destination device. 

*Kefer to Appendix A for Logical Address Coo^utation 

NOTE: Lun/s, Lun/d and logical addresses are only applicable to the disk 
drives. 
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VALID ERROR CODES 


Error Code 

Interpretation 

HEX 


02 

No seek conplete 

03 

Write fault 

04 

Drive not ready 

05 

Drive not selected 

06 

No track 0 found 

07 

Multiple drives selected 

09 

Disk nedia changed 

10 

ECC error in ID field 

11 

Uncorrectable error in data field 

12 

No ID address siark found 

13 

No data address aiark found 

14 

No record found 

15 

Seek error 

17 

Write protected 

16 

Correctable data error 

19 

Bad track flag set 

1C 

Unable to read alternate track data 

IE 

Illegal access to alternate track 

21 

Illegal sector address 

23 

Volume overflow 
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S»7 Type 6 Concnands 


OPCODE 00 

This connand is sub divided into two connands. The tub-comnand opcode is 
specified in byte 2 of the CDB. 

Sub-Opcode DESCRIPTIOK 

0 Define floppy disk track format 

1 Enable/disable double step function 


SUB-OPCODE 00 DEFINE FLOPPY DISK TRACK FORMAT 

This connand is used for defining the track format of the floppy media to 
the controller, i.e., sides, density and bytes/sector. If Byte 4 is sero, 
the number of sectors per track will be as described in Byte 5 in the 
Track Format Code. If Byte 4 is non-zero, the number of sectors per track 
vill be as specified in byte 4 and override the number of sectors per 
track as implied in the Track Format Code. 


Byte # 
0 
1 
2 

3 

4 

5 


Error Code Interpretation 

HEX 

22 Illegal function for drive type 

NOTE! 

This command cannot be "Linked" to another 
command. 


4 - 4 

7 I 6 I 5 I 4 1 3 I 2 I 1 I 0 

- 4 4 4 -— 4 ™ 4 -— 4 —- 4 — 

1 | 1 | 0 | 0 | 0 | 0 | 0|0 

— --- 4 — 


0 I LUK I Set to 0 

- 4 — — --—— 

Set to 0 


Set to 0 


Sectors per Track 
Track Format Code 

4 — ^- 4 

VALID ERROR CODES 
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5.7.1 Track Fonnat Codes 5 1/4 Inch (250 Kbit) (Type 6} 

HEX Description 

00 Single density, single sided, FM recording, 

126 bytes per sector, 16 sectors per track. 

01 Single density, double sided, FM recording, 

126 bytes per sector, 16 sectors per track. 

06 Double density, single sided. 

Side 0 - Cylinder 0 « FM recording 

16 sectors per track 

All other tracks « HIM recording 

256 bytes per sector, 16 sectors per track 

07 Double density, double sided. 

Side 0 - Cylinder 0 > FM recording 

All other tracks * MFM recording 

256 bytes per sector, 16 sectors per track. 

66 Double density, single sided, MFM recording, 
256 bytes per sector, 16 sectors per track. 

67 Double density, double sided, MFM recording, 
256 bytes per sector, 16 sectors per track. 

6A* Double density, single sided, MFM recording, 

512 bytes per sector, 6 sectors per track. 

65* Double density, double sided, MFM recording, 

512 bytes per sector, 6 sectors per track. 

6E Double density, single sided, MFM recording, 

1024 bytes per sector, 5 sectors per track. 

6F Double density, double sided, MFM recording, 

1024 bytes per sector, 5 sectors per track. 


MOTE; 

If track format information for floppy is not 
specified after each reset or pover-on, the 
default code vill be as follows: 

Track format 6A (hex) 

Double desity, single-sided; 

512 bytes/sector, 6 sectors/track 

* Also supports 9 sectors per track using byte 4 of the CO Comnand 
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5.7.1 Track Format Codes 8 Inch (500 Kbit) (Type 8) 


HEX Description 

00 Single density, tingle tided, FM recording, 

126 bytes per sector, 26 sectors per track. 

*01 Single density, double sided, FM recording, 

128 bytes per sector, 26 sectors per track. 

06 Double density, single sided 

Side 0 - Cylinder 0 « FM recording 

128 bytes per sector, 26 sectors per track 

All other tracks • MFM recording 

256 bytes per sector, 26 sectors per track 

07 Double density, double sided. 

Side 0 - Cylinder 0 ■ FM recording 

126 bytes per sector, 26 sectors per track 

All other tracks * MFM recording 

256 b tes per sector, 26 sectors per track. 

66 Double density, single sided, MFM recording, 
256 bytes per sector, 26 sectors per track. 

67 Double density, double sided, MFM recording, 
256 bytes per sector, 26 sectors per track. 

8A* Double density, single sided, MFM recording, 

512 bytes per sector, 15 sectors per track. 

66* Double density, double sided, MFM recording, 

512 bytes per sector, 15 sectors per track. 

8E Double density, single sided, MFM recording, 

1024 bytes per sector, 6 sectors per track. 

eF Double density, double sided, MFM recording, 

1024 bytes per sector, 6 sectors per track. 


NOTE! 

If track format information for floppy is not 
specified after each reset or power-on, the 
default code will be as follows: 

Track format 8A (hex) 

Double desity, single-sided; 

512 bytes/sector, 6 sectors/track 

* Also supports 16 sectors per track using Byte 4 of the CO Command. 



5.7.1 Track Format Codes (Type 6) (continued) 

SUB-OPCODE 01 ENABLE/DISABLE DOUBLE STEP FUNCTION 

This function allows the user to read/vrite 48 tpi diskettes on a 96 tpi 
disk drive. Set bit 0 of byte 4 of the CDB to 1 to enable double step 
function. Reset bit 0 of byte 4 of the CDB to 0 to disable double step 
function. 


4 

Byte # 

7 1 « 1 S 1 < 1 3 1 2 1 J 1 0 

*0 

* 

1 j 1 i 0 j 0 j 0 j 0 1 0 j 0 

1 

0 1 LUN j Set to 0 

2 

0 1 0 1 0 i 0 1 0 1 0 1 0 1 1 

3 

Set to 0 

4 

Enable/Disable Double Step 

5 

Set to 0 


VALID ERROR CODES 

Error Code Interpretation 

HEX 

22 Illegal function for drive type 

NOTE: 

Upon power-up or reset the default is "disable 
double step** 
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5.7.1 Track Format Codes (Type 6) (continued) 

ASSIGN DISK PARAMETERS (HEX C2) 

This coninand allows the host to set up rigid disk variable parameters for 
the specified DUN. The FIXED, REMOVABLE, or FIXED/REMOVABLE disk drive 
variables are step pulse width, step period, step node, maximum head 
address, maximum cylinder address, reduced write current cylinder address, 
write precompensation cylinder address and number of aectors per track, 
thus, different manufacturer's drives can be used for each LUN. There are 
no valid error codes for this command. 


Byte « 


0 


1 


2 


3 


4 


5 


The required fields for this conuiand are: OPCODE and LUN. 

Depending on how the jumpers are set up on the controller, 10 bytes of 
parameters will be collected from the host as Data (C/D deasserted) using 
two different formats for floppy drives or Winchester drives. (For more 
information on the proper jumper settings refer to Appendices F through 
J). 


7 6 5 4 3 2 1 0 

- 4 4 +-♦- 4 - 4—-4 

1 | 1 | 0 | 0 | 0 | 0 | 1|0 
-.... 4 ..---- 

0 I LUN I 0 I 0 I 0 I 0 I 0 
Set to 0 


Set to 0 


Set to 0 


Set to 0 


-57- 











ASSIGN DISK PARAMETERS (HEX C2) (continued) 

When defining Winchester drive parameters the following 10 bytes of disk 
paramters are passed as data. 

Byte « 

0 
1 
2 

3 

4 

5 

6 

7 

8 
9 


7 16 15 14 13 12 1110 

- 4 >——. 4 — 4 -— 

Step pulse width 
Step period 
Step node 

Maximum head address 


Max Cylinder addr HI 
Max Cylinder addr LO 
WSI/Write precompensation cyl 

0 i osi X i X j 0 i 0 i y i y 

Max Sector address 


I Reserved | 

4 - ..—.........4 




















(continued) 


5.7.1 Track Format Codes (Type 6) 

DEFINITION OF BYTES 
BYTE 0 - Step Pulse Width 
This is the time the STEP signal is asserted in B.Susec increments. 


Parameter Value 

Yield 

1 - 6 

7.0 usee 

7-13 

10.5 usee 

14 - 20 

14.0 usee 

21 - 27 

• 

17.5 usee 

• 

• 

• 

• 

• 


BYTE 1 - Step Period 

This byte determines the ime between two step pulses. The STEP signal is 
deasserted between two st< p pulses. 

The range is from 50 usee to 12.6 msec in 50 usee increments. 

BYTE 2 - Step Mode 

This byte defines the type of stepping for which the controller is 
configured. The following decribes the modes supported by the controller. 

MODE 0 Normal or Buffered Step 

This mode generates step pulses using the pulse width and rate specified 
in Bytes 0 and 1. 

MODE 4 11 usee Step Period 

BYTE 3 - Maximum Head Address 

This byte specifies the maximum head address on the drive. The controller 
can address a maximum of 16 heads. 

The range is from 0 to 15. (i.e., 1 to 16). 

BYTE 4-5 Maximum Cylinder Address High and Low Bytes 

These two bytes specify the maximum cylinder address on the drive. Byte 5 
is the least significant byte. 

The range is from 0 to 1023. (i.e., up to 1024 cylinders). 
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DEFINITION OF BYTES (continued) 

BYTE 6 - Reduce Write Current Cylinder/Write Frecompensation Cylinder 

This byte specifies the cylinder address irhere reduce write current and 
write preconpensation are initially applied. Write precoinpensation is 
applied to all cylinders greater than or equal to the 10 bit value (byte 6 
and bits O-I of byte 7). A value of 0 in byte 7 neans the reduced write 
current function is disabled. A 10 bit value of 0 (byte i and bits 0-1 of 
byte 7) neans the write preconpensation function is disabled. 

NOTE: 

If controller is prograsned to interface with drives 
having store than 6 headsi (i«e.. Byte 3 is greater 
than 7) then Reduce Write Current is not iiplaaented. 

BYTE 7 - Drive Type Identifier 

This byte is defined as follows: 

Bit 7 

Must be set to 0 to indicate parameters are for hard disk. 

Bit 6 

This bit informs the controller to wait for the seek complete after a seek 
command (encode OB) to the Winchester drive. If the drive is capable of 
overlap seek, this bit can be set to utilize the function. 

1. When bit 6*1 then the controller will not wait for the seek 
complete signal to become asserted after the last step pulse. 

2. When bit 6*0 then the controller will wait for the Seek 
Complete Signal to become asserted after the last step pulse. 

NOTE; 

The seek incomplete timeout is set to approximately 
3 seconds. That is, any seek must be consisted within 
3 seconds or the controller will report an error. 

Bit 5 6 4 

These bits notify the controller when the drive is a fixed or removable 
type of drive. 

00 • fixed drive 
01 « reserved 

10 « removable/fixed 

11 * removable 
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DEFINITION OF BYTES (continued) 


Bite 3 and 2 

Set these bits to zero. These bits are reserved for future use. 

Bit 0 a 1 . 

Fart of the 10-bit %n:ite precompensation value. See description for Byte 


Byte 6 - Maximum Sector Address 

T lis byte may be used to override the default sector/track or the last 
sector/track parameters issued. A zero (0) causes the current value to 
remain the same. The default value is set up during power up 
initialization. This number is the count of the sectors per track minus 
one (1). The default value is set up by the Winchester sector size 
junkers. 

Byte 9 - Reserved 

Set byte 9 to 0. This byte is reserved for future use. 


Upon pover-on or any reset command the controller defaults to the 
following parmeters for the Winchester drives: 


Byte 0 
Byte 1 
Byte 2 
Byte 3 
Byte 4 
Byte 5 
Byte 6 
Byte 7 
Byte B 


Byte 9 


(HEX OA) Step pulse width « 10.5 microseconds 
(HEX 3C) Step pulse period « 3.0 milliseconds 
(HEX 00) Buffered step mode 
(HEX 03) Number of heads * 4 
(HEX 00) Maximum cylinder address HI « 0 
(HEX 96) Maximum cylinder address LO « 153 
(HEX 80) Reduced write current * 128 
(HEX 00) Wait for Seek Complete 
(HEX 00) 256 bytes/sector § 33 sectors/track or 

512 bytes/sector § 16 aectors/track or 
1024 bytes/sector f 9 aectors/track as set 
up by jumper. 

(HEX 00) Reserved 
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DEFINITION OF BYTES (continued) 

DESCRIPTION OF THE PARAMETERS FOR FLOPPY DRIVES 
Byte « 

0 
1 
2 

3 

4 

5 

6 

7 

8 
9 

DEFINITION OF BYTES 0 to 9 

BYTE 0 - Step Pulse Width 

Doesn't care. Value fixed at lOusec. 

BYTE 1 - Step Interval 

The tine between two step pulses. The value of this byte is specified 
with bits 3,2 1, and 0 only. Since the FDC 765 controls these step 
pulses, the pulse period changes depending on the drive. The data rate is 
as follows: 

- For a 500K bit/sec data transfer rate, the value is in one (1) 
nillisecond increments from one (1) to sixteen (16) Billiseconds. 

- For a 250X bit/sec data transfer rate, the value is in two (2) 
Billisecond increments from two (2) to thirty-two (32) 

Billiseconds. 

- In both cases, zero (0) specifies the maximum step rate. 


’716151413121110 

—. 4 —- 4 —-♦—- 4 — 

Step pulse width 


Step interval 


Max cylinder addr 


Head settling delay 


Head select delay 


Drive select delay 


Write gate delay 


1 I X I 0 I 0 I 0 I 0 I 0 I 0 


Floppy type/inrite precomp 


I Start write precomp cylinder ( 

4 - 4 
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DEFINITION OF BYTES (continued) 

BYTE 2 * Maximum Cylinder Address 
The maximum number of cylinders -1. 

Byte 3 - Head Settling Delay ' 

This specifies the delay required from the last STEP pulse to valid 
Read/Vrite. The range is from 1.0 msec to 2S6.0 msec in 1.0 msec 
increments. 

BYTE 4 • Head Select Delay 

Doesn't care. This value is not analyzed by the controller. 

BYTE 5 - Drive Select Delay 

Doesn't care. This value is not analyzed by the controller. 

BYTE 6 - Write Gate Delay 

Doesn't care. This value is not analyzed by the controller. 

BYTE 7 - Drive Type Indentifier 

Set bit 7 to 1 to indicate parameters are for floppy disk. 

Set bit 6 to 1 to indicate that Bytes 8 and 9 are to be read. Bits 0 
through 5 are not used. Set these bits to 0. . 
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DEFINITION OF BYTES (continued) 


BYTE 8 - Floppy Disk Drive (If bit € of Byte 7 is set to I) 

Specifies the type of flexible disk. 

BIT 7 » 0 for a 2S0Kbits data rate drive (S 1/4" interface) 

BIT 7*1 for a SOOKbits data rate drive (S 1/4" interface) 

BIT € • 1 fieans that Pin 16 (motor on) shall not be asserted. 

Set this bit to 1 when using high capacity Disk Drives 
(192 TPI) and their pre-formatted diskettes. 

BIT 6*0 means that Pin 16 (motor on) vill be asserted. 

BIT 0 and 1 specify the amount of write preconpensation to be 
applied to data witten at and after the STARTING 
WRITE PRECOMPENSATION CYLINDER (Byte 9) 

WRITE PRECONPENSATION VALUE 


2&0 XB 

500 

KB 



bit 0 

bit 1 




bit 0 

bit 

1 


0 

0 


0 

nSec 

0 

0 

m 

0 nSec 

0 

1 

m 

125 

nSec 

0 

1 

B 

62.5 nSec 

1 

0 

m 

250 

nSec 

1 

0 

B 

125 nSec 

1 

1 

m 

375 

nSec 

1 

1 

B 

167.5 nSec 


NOTE: 


If bit 6 of Byte 7 is set to 0, this 
byte vill set to 01 Hex. 


BYTE 9 - Starting Write Precompensation Cylinder (if bit 6 of Byte 7 
is set to 1). 

This byte specifies the cylinder (-1) where write precompensation vill be 
applied. 


NOTE: 


If bit 6 of Byte 7 is set to 0, the whole 
drive vill be precompensated. 
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DEFINITION OF BYTES (continued) 

DEFAULT PARAMETERS FOR A MINI FLOPPY DRIVE 

Upon resets the controller will default to the parameters of an 5A410 
drive (1 headi 80 cylinders). This also applicable for the drives that are 
preassigned as floppy drives on the dipsvitch. If the floppy drive (s) 
used are other than the SA410 Drive« the user should set the paramters for 
the type of floppy drive being used after every reset or pover-on for each 


floppy DUN. 



Byte 0 

(N/A) 

Pulse Vidth « value not analysed. 

Byte 1 

(HEX 07) 

Step Pulse Period « 7.0 milliseconds. 

Byte 2 

(HEX 4F) 

Maximum Cylinder « 80 cylinders. 

Byte 3 

(HEX 16} 

Head Settling Delay « 22 milliseconds. 

Byte 4 

(N/A) 

Head Select Delay « value not analyzed. 

Byte 5 

(N/A) 

Drive Select Delay » value not analyzed. 

Byte 6 

(N/A) 

Write Cate Delay « value not analyzed. 

Byte 7 

(HEX 80) 

Drive type * Floppy drive. 

Byte 6 

(HEX 00) 

Floppy Disk Drive Type * 5 1/4" interface. 

Byte 9 

(HEX 00) 

Starting precompensation. 
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S.e MAINTEKANCE AND TROUBLESHOOTIKG 


5.6 Overview 

Two naintenance and troubleshooting aids are provided with the Controller: 
Sense Byte Error Codes and Class Code 7 Cooinands. 

The Sense Byte Error Codes (given in Section 6) are provided vith the 
Class Code 0 (^Code 03 (Bequest Sense Bytes) Cooinand. The Sense Byte Error 
Codes, described in Section 5.4.1, define an error as: 

Type 0 - Drive Belated 
Type 1 - Controller Belated 
Type 2 • Command Belated 
Tjpe 3 - Miscellaneous 

This section describes the Class Code 7 conoiands. 

5.8.1 Class Code 7 Commands 

Class Code 7 commands are diagnostic connnands that are issued vith a 
standard Command Descriptor Block (CDS). The valid CDB for each (^Code is 
shown in this section. See Sections 5 of this manual for additional 
information on CDB's and commands. 


BAM DIAGNOSTIC (HEX EO) 

This conmand writes the sector buffer vith a data pattern, reads it, and 
compares it byte by byte. The check is performed with the data patterns 
00, FF, AA and 5S. 


4 - 4 


Byte « 

7 1 6 1 5 1 4 1 3 1 2 1 1 1 0 

0 

1 1 1 1 1 1 0 1 0 1 0 1 0 1 0 

1 

Set to 0 



2 

Set to 0 

3 

Set to 0 

4 

Set to 0 

5 

Control 


4 .----- .4 

VALID EBBOR CODES 

Error Code Interpretation 

HEX 

30 RAM error 
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5.6.1 Type 7 Coinmands (continued) 


WRITE ECC (HEX El) (not valid for floppy) 

This consnand displaces data on the disk to allow testing of the ECC logic. 
This coDinand requests the number of data bytes, as determined by the 
sector size, plus four (4) ECC bytes. 

Byte « 

0 
1 
2 

3 

4 

5 


7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

,—4 4 - 4—4 4 —- 4 —- 4 — 

1 I 1 I 1 I 0 I 0 I 0 I 0 I 1 

—-—- 4 ————————— 

0 I LUN I LAD 2 

—- -—4 --- 

LAD 1 
LAD 0 
Set to 0 
Control 


VALID ERROR CODES 


Error Code 

HEX 

Interpretation 

02 

No seek complete 

03 

Write fault 

04 

Drive not ready 

05 

Drive not selected 

06 

No track 0 found 

07 

Multiple drives selected 

09 

Disk media changed 

10 

ECC error in ID field 

12 

No ID address mark found 

14 

No record found 

15 

Seek error 

17 

Write protected 

19 

Bad track flag set 

1C 

Unable to read alternate track data 

IE 

Illegal access to alternate track 

21 

Illegal sector address 

22 

Ilegal function for drive type 

23 

Volume overflow 
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S.8»l Type 7 Commands (continued) 


ItEAD ID (REX £2) 

The ID field of the sector specified by the logical sector address is 
transferred to the host. Only one (1) sector is processed. The data 
length vill be 4 bytes. If this coomand is issued to a flexible dish 
drive the HIGH CYLINDER byte vill always contain a zero (0) and the 
PHYSICAL SECTOR byte vill contain the number of the first sector found on 
the track. 

Byte # 

0 
1 
2 

3 

4 

5 


The ID bytes are returned in the following format: 

Byte # 

0 

1 . 

2 
3 


17 16 15 14 13 12 1110 1 

-+-4-4-4--f--f-♦- 


MSB cylinder 

.—4-- 

LSB cylinder 


Flags/Head 


I Sector J 

4-4 


7|«|5|4|3|2|1|0 

... 4 — 4 — 4 —- 4 — 4 —- 4 — 4 — 
1 | 1 | 1 | 0 | 0 | 0 | 1|0 
- - .-4 — 

0 I LUN I LAD 2 

----4----- 

LAD 1 
LAD 0 
Not used 
Control 
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S.8.1 Type 7 Commands (continued) 


Bit # 


0 « Head 1 

1 * Head 2 

2 * Head 4 

3 • Head 8 

4*0 

5 ■ Alternate track flag 

6 * Bad track with alternate assigned 

7 * Bad track 


VALID ERRO.^ CODES 


Error Code 

HEX 

Interpretation 

02 

Ho seek complete 

04 

Drive not ready 

05 

Drive not selected 

06 

Ho track 0 found 

07 

Multiple drives selected 

10 

ECC error in ID field 

12 

Ho ID address mark found 

14 

Ho record found 

15 

Seek error 

1C 

Unable to read alternate track data 

21 

Illegal sector address 
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5.6.1 Type 7 Commands (continued) 

DRIVE DIAGNOSTIC (HEX E3) NOT CURRENTLY SUPPORTED 

This comnand performs a diagnostic on the specified LUN. It reads sector 
0 on the tracks sequentially and then reads sector 0 on 256 random tracks. 

Byte # • 

0 
1 
2 

3 

4 

5 


’7"! 6151413121110 

- 4 4 4 4 4 4 4 

1 I 1 I 1 I 0 I 0 I 0 I 1 I 1 
4-————————— 

P I LUN I Set to 0 

- —4 -—--— 

Set to 0 


Set to 0 


Set to 0 


I Set to 0 |LNK| 

4 - .«™.4 


VALID ERROR CODES 


Error Code 

HEX 

Interpretation 

02 

No seek complete 

04 

Drive not ready 

05 

Drive not selected 

06 

No track 0 found 

07 

Multiple drives selected 

10 

ECC error in ID field 

12 

No ID address mark found 

14 

No record found 

15 

Seek error 

1C 

Unable to read alternate track data 
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5.B.1 Type 7 CoiTcr.ands {continued) 


REQUEST LOGOUT (HEX E6) 

This coRimand is used to retrieve four bytes of log for the specified LUK. 
Byte « 

0 
1 
2 

3 

4 

5 

The log transferrd to the lost as Data using the following format: 

Byte # 

0 
1 
2 
3 

The following errors get accumulated i^ the error log: 

1. Uncorrectable error in data field. 

2. No ID address mark 

3. No data address mark. 

4. Seek error 

5. Record not found 

6. Correctable data error. 

7. ID read error. 


17 16 15 14 13 12 1110 1 

-—4—♦-—4—-4—-4—4—>4—I 


Retry count high 

4 -———- 

Retry count low 


Permanent error high 


I Permanent error low | 

4-4 


7 16 15 14 13 12 1110 

-4-4-4-4-4-4—-4- 

1 I 1 I 1 1 0 I 0 1 1 I 1 I 0 

-4- 

0 I LUN I Set to 0 

-— --4-——————— 

Set to 0 


Set to 0 


Set to 0 


I Set to 0 |LNK| 

4-4 
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S.6»l Type 7 Congnands (continued) 

KEAD £CC (HEX EA) 

This comnand reads a block of data from the disk without detecting 
/correcting ECC errors. It transfers the data and four (4) bytes of ECC 
to the host in order to verify the ECC logic of the controller. 


Byte # 


0 


1 


2 


3 


4 


5 


The required fields for this command are: OPCODEi LUK LAD and CCBITROL. 
This sector count is forced to one (1) internally. The error codes are 
the same as READ except data ECC errors are not reported. 

READ DATA BUFFER (HEX EC) 

This command transfers the specified number of blocks from the controller 
data buffer to the host. A value of zero (0) for the number of blocks 
defaults to one (1). The LUN can be any number since no device 
participates. The number of bytes returned is determined by the sector 
size of the specified LUN. The host can use this command following a 
WRITE DATA BUFFER command to verify RE^/WRITE sequences without drive 
participation or, on a permanent ECC error in the data field, to obtain 
the bad record. There are no valid error codes for this command. 


Byte # 


0 


1 


2 


3 


4 


5 


7 16 15 14 13 12 1110 

- ^ -+-4--f-+— 

1 I 1 I 1 I 0 I 1 I 1 I 0 I 0 

- —-————....... 


0 I LUN I Not used 

.......... 4 —........... 

Not used 


Not used 


W of Blocks 


I Control I 

4 --- 4 


*rrrrrrrr31 2 111 o 

...4-^^4—.4---+-—4- 4 -— 4 -— 

1 I 1 I 1 I 0 I 1 I 0 I 1 I 0 

—-- 4 -....- 

LUN I LAD 2 

.......—..4-............... 

LAD 1 
LAD 0 


Set to 0 
Control 

4 -4 


-72- 



















S»8.1 Type 7 Commands (continued) 


WRITE DATA BUFFER (HEX EF) 

This comnand causes the specified number of data blocks to be written from 
the host to the controller data buffer. A value of sero (0) for the 
number of blocks defaults to one (1). The LUN can be any number eince no 
device participates. The number of bytes written is determined by the 
sector size of the specified LUK. The host can use this coonand preceding 
s READ BUFFER connand to verify a READ/VRITE sequence without device 
participation. There are no valid error codes for this comnand. 


Byte # 


0 


1 


2 


3 


4 


5 


7 16 15 14 13 12 1110 

-— 4—-4 - 

1 I 1 I 1 I 0 I 1 I 1 I 1 1 1 

- 4 ------—-— 


0 I LUN I Not used 

- 4 - 

Not used 


Not used 


# of Blocks 


Control 
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€.0 ERROR CODE DESCRIPTIONS 

These error code descriptions are related to Byte 0 of the Sense Block 
after the Request Sense command (Class 0, Opcode 03). 


Type 0 (Drive) Error Codes 
0 No error status. 

1 No Index signal. 

2 No Seek Complete, (approximately 1 sec) 

3 Write fault. 

4 Drive not ready. 

5 Drive not selected. 

€ No Track 00. 

7 Multiple Winchester drives selected. 

9 Cartridge changed 

D Seek in progress. 


Type 1 (Controller) Error Codes 

0 Tape exception. (Tape Only) 

1 Uncorrectable data error during 

2 ID Address Mark not found. 

3 Data Address Mark not found. 

4 Record not found. Found correct 
but not sector. 

5 Seek error. R/W head positioned 
and/or selected a wrong head. 

7 Write protected. 

6 Correctable data field error. 

9 Bad block found. 

A . Format Error. The controller detected that during 

the Check Track command, the format on the drive was 
not expected. 

C Unable to read the Alternate Track address. The 

address of the alternate track cannot be read 
correctly with no ECC error. 

E Attempted to directly access an alternate track. 

F Tape drive failure. (Tape Only) 

Type 2 (Command) Error codes 

0 Invalid Command received from the host. 

1 Illegal disk address. Address is beyond the maximum 

address. 

2 Illegal function for the current drive type. 

3 Volume overflow. Maximum sector address was passed 
during a multiple sector read or write. 

Type 3 (Misc) Error codes 

0 Ram error or power up self test error. 

1 PDC 765 error (S20DB and S40DB models only) 


a read. 

cylinder and head 
on a wrong cylinder 
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7.0 XNSTALLATIOK AKD GENERAL INFORMATION 
Introduction 

The following Appendices contain general information, jumper settings and 
board outlines for the DTC 500DB Series Controllers. 

Mounting 

There are no special mounting requirements. The Appendices for the board 
outlines provide the location if the mounting holes. To facilitate 
mounting the controller on the drives, the mounting holes provided are 
compatible to those used with industry standard 5.25* drives. 

Up to eight (8) controllers can be easily daisy chained on the SASI bus. 
Only the controller that is physically at the end of the daisy chain 
should have the tezminator resistors installed. 

The temperature specifications given in Section 2 must be maintained to 
ensure reliability standards. 
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APPENDIX A LOGICAL ADDRESS 


A.l Overviev 

Logical Address is an accumulation of the number of Sectors, for 
each head, at each cylinder. 

For exas^le: 

If the drive (designated by the LUN) has 16 Sectors per track 
(0 through 15) and 2 heads (0 and 1). 

cylinder 0, Head 0 would contain Logical Address 000 through 
015, and Head 1 would contain Logical Addrress 016 through 031. 

Cylinder 1, Head 0 would contain Logical Address 032 through 
047, and Head 1 would contain Logical Addrress 048 through 
063,etc. The highest possible Logical Address is assigned to 
the 16th Sector of Head I, at the maximum allowable Cylinder 
Address. 

The Logical Address concept is an attempt to enable software to 
be %rritten which is device independent. This is accomplished by 
using the selected drive's parameters (such as the highest possible 
cylinder address, number of sectors per track) when calculating the 
Logical Address. 

When the selected drive is changed (a new LUN) the parameters can 
be changed if required. The formula (used to calculate the Logical 
Address) determines the new Logical Addresses assigned to each 
Sector within the drive. 

A.2 Calculation of Logical Address 

Each Logical Address is calculated by multiplying the cylinder 
address, by the number of heads per cylinder, then multiplying this 
result by the number of sectors per track, and then adding this 
result. The results obtained by multiplying the number of sectors 
by the head address; to this value the sector address is added. 

The formula for this calculation is: 


« ( (C) (h) (S)) ♦ ( (H) (S)) ♦ (S) 


Where LA 
C 
h 
s 

H 

S 


Logical Address 

Cylinder Address 

Number of heads per cylinder 

Number of sectors per track 

Head Address 

Sector Address 
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A»2 Calculation of Logical Address (continued) 

With this formula a unique Logical Address for each Sector on any drive 
can be established. 

For example: 

Assume LUN 0 is a drive with a maximum Cylinder Address of 256 (0 to 255) 
that has 4 heads per cylinder (head addresses of 0 to 3), and 33 sectors 
per track (sector addresses of 0 to 32). The highest Logical Address for 
this drive would be calculated as follows: 

( (:55) (4) (33) ) 4 ( (3) (33) ) 4 32 « Logical Address 

or 

33,660 4 99 4 32 « 33,791 

which is the highest Logical Address for this drive. 

Another way to visualize the formula is to recognize that the Logical 
Address is being incremented by a value of 1 each sector during a format 
of the drive. 

In the above example, each head at cylinder 0 would advance the Logical 
Address by 33, and the Logical Address, at cylinder 0, Sector Address 32 
(the 33rd sector). Head 3 (the 4th head) would be 131 (4 times 33 less 1 
because of starting at 0). 

Each cylinder increment would advance the Logical Address an equivalent 
amount (132) and since there are 256 cylinders the largest Logical Address 
is 132 X 256 « 33,792 - 1 (because of 0) or 33,791. 
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A.3 Determining Cylinder Addresses 

One method of determining the cylinder Address from the Logical Address is 
to divide the Logical Address value by the result obtained by multiplying 
the number heads per cylinder by the number of sectors per track. 

The results of this calculation will be a whole number and a fraction. The 
whole number is the Cylinder Address« the fraction is explained below. 

(LA / h X s) « Cylinder Address and fraction 

Where LA • Logical Address 

h « heads per cylinder 
a • sectors per track 

/ » indicates divide and x indicates multiply 

The fraction is a function of the number of heads. In our exasiple (with 4 
heads): 

A fraction between .001 and .250 indicates head 0, .251 to .500 
indicates head 1, .501 to .750 indicates head 2, and .751 to .999 
indicates head 3. 

If we had chosen an example using 2 heads, a value of .50 or less 
would indicate head 0 and a value of .51 or greater would indicate 
head 1. 
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APPENDIX B 


INTERLEAVE 


Interleaving is a process which assigns a Logical Sector Address to each 
Sector that differs from its Physical Address. The purpose is to Allow 
the Host tine to nanipulate the data received from a Sector and be able to 
9 et the next required Sector of information from the disk without having 
to wait for a full revolution of the disk. 

The Interleave factor is assigned by byte 4 in Class Code 0 CDB's with a 
format Drive, Format Track, Format Bad Track, Check Track Format, lead ID 
and assign alternate Track (^Codes. 

A representation of Physical Sector versus Logical Sector, with a 33 
Sector format and an interleave factor of 6, is shown in Figure B-1. 



s 

7 

S 

S 
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APPENDIX C 


SECTOR FORMATS 

C.l Winchester Drive Sector Formats 

The DTC SOODB Series Controller has the option of five different types of 
Vinchester drive formats. The formats are as follows: 


2S6 bytes/sector % 32 sectors/track 
256 bytes/sector 9 33 eectors/track 
S12 bytes/sector 9 17 aectors/track 
'512 bytes/sector 9*18 sectors/track 
1024 bytes/sector 9 8 sectors/track 


The track layout for the 256 bytes/sector 9 32 sectors/track is shown 
below: 


^ ---- 4 


10 

a 

F 

I 

e 

0 

0 

10 

a 

F 

256 

e 

0 

0 

13 

bytes 

00*6 

1 

E 

D 

c 

0 

0 

bytes 

1 

8 

bytes 

c 

0 

0 

bytes 

4E'6 




c 



00*8 



data 

c 




4 -—- 4 


al, FE, 00, F8 « 1 byte 
ecc « 4 bytes, ID « 4 bytes 
Track Capacity « 10416 


11 * Index Gap (4E) 

10048 * 32 sectors 9 309 bytes/sector 
517 « Speed Tolerance 


10416 

This track format provides or -) 4.96% speed tolerance. 


The track layout for the 256 bytes/sector, 33 sectors/track is shown 
below: 


--- 


10 

a 

F 

I 

e 

0 ( 

) 10 

a 

F 

256 

e 

0 

0 

13 

bytes 

OO's 

1 

E 

D 

c 

0 ( 

) bytes 
00 *s 

1 

8 

bytes 

c 

0 

0 

bytes 

4E*s 




c 




data 

c 




4 —-—------ .••.•4 


al, FE, 00, F8 « 1 byte 
ecc » 4 bytes, ID « 4 bytes 
Track Capacity « 10416 


11 « Index Gap (4E) 

10197 « 33 sectors 9 309 bytes/sector 
208 * Speed Tolerance 


10416 

This track format provides (♦ or -) 2.001 speed tolerance. 
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C.l Winchester Drive Sector Formats (continued) 

The track layout for the S12 bytes/sector, 17 lectora/track it shown 
belov: 


4 --- .........4 


10 

a 

F 

I 

e 

0 ( 

) 10 

a 

F 

512 

e 

0 

0 

17 

bytes 

00*s 

1 

E 

D 

c 

0 ( 

) bytes 

1 

8 

bytes 

c 

0 

0 

bytes 

4£*s 




c 


00*s 



data 

c 




4 - ....••..4 


al, FE, 00, F8 « 1 byte 
ecc • 4 bytes, ID « 4 bytes 
Track Capacity « 10416 


11 » Index Gap (4£) 

9673 « 17 sectors f 569 bytes/sector 
732 « Speed Tolerance 


10416 

This track format provides or •) 7.021 speed tolerance. 


The track layout for the 512 bytes/sector, 18 sectors/track is ihovn 
belov: 


4 -- —4 


10 

a 

F 

I 

e 

0 

0 

10 

a 

F 

512 

e 

0 

0 

17 

bytes 

1 

£ 

D 

c 

0 

0 

bytes 

1 

8 

bytes 

c 

0 

0 

bytes 

00's 




c 



OO'E 



data 

c 



4£'s 


4 --- ......4 


al, FE, 00, F8 * 1 byte 
ecc * 4 bytes, ID * 4 bytes 
Track Capacity « 10416 

11 » Index Gap (4£) 

10242 « 18 sectors # 569 bytes/sector 
163 « Speed Tolerance 


10416 

This track format provides (4 or -) 1.561 speed tolerance. 
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C.l Winchester Drive Sector FonnatE (continued) 

The track layout for the 1024 bytes/eector 9 aectors/track is shown 
below. 


4 -----+ 


10 

a 

F 

1 

e 

R 

0 

10 

a 

F 

1024 

1 

1 

1 

61 

bytes 

GO'S 

1 

£ 

D 

c 

y 

0 

bytes 

GO'S 

1 

8 

bytes 

y 

y 

y 

bytes 




c 

1 




data 

fi 

1 

1 

4E's 


slrFEi 00, re • 1 byte 
•cc » 4 bytes, 2D « 4 bytes 


Track Capacity « 10416 

11 « Index Gap (4E) 

10125 « 9 sectors 0 1125 bytes/sector 

280 « Speed Tolerance 


10416 

This track format provides (4 or - ) 2.691 speed tolerance. 


C.2 Tape Format 

The tape media is an ANSI compatible 450 foot tape cartridge. The tape is 
recorded bi-directionally on five megabyte serpentine tracks. The ten 
megabyte drive has two tracks. The twenty megabyte drive has four tracks, 
of which the first two tracks are compatible with the two tracks on the 
ten megabyte drive. 

The backup/restore format for the 1/4" tape cartridge consists if a group 
of S12 byte records which make up a file. 

TAPE Fomir 


FM 

Header 512 

FM 



Data 512 

»i 





Sectors 

■ 


<-header record—>| last block——>1 


(optional) 

C*3 Header 

The header is an optional field that is used by the host to identify and 
label tape cartridges. It is written to the first 512 byte block. 
Writing the header "initializes" the cartridge and any existing data on 
the tape is lost. A cartridge does not need a header to be usable. It is 
the host's responsibility to verify any identifing information in a 
header. 
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APPENDIX D 


ALTERNATE TRACK USAGE WITH DTC CONTROLLERS 

Alternate Tracks are used to replace the bad tracks found during ayatem 
initialization ao that the Host aysten will have a continuous range of 
disk pemory vith no defects. The preferred scheme is to place all the 
alternate tracks at the top of the disk memory, (i.e., the inner track), 
ao that the Host system can simply map out these tracks and reduce the 
maximum logical address that the Host system is allowed to access on the 
disk. Polloving this scheme, a sample procedure for assigning alternate 
tracks might be as follows: 

1. «nitalize Controller vith the appropriate drive characteristics. 
(All cylinders and heads must specified). 

2. Pormat the entire drive and verify the disk. 

3. Assign an alternate for each defective track making sure that 
no two defective trrcks are assigned to the same alternate. 

4 . Consider assigning . Iternates for tracks on the drive 
manufacturer's list of defects. 

5. Accumulate the number of tracks taken by the alternates and map 
them out from the range of disk memory which the Host system is 
allowed to access on the disk (i.e., if the top t%ro tracks are 
used for alternates, the maximum track address that the system 
should access directly is two less than the amount specified 
in the Define Drive Parameter Command). 

6. Repeat steps 1 through 5 if more than one Winchester drive is to 
be implemented. 

Future accesses to those defective tracks will result in accessing the 
corresponding alternates and will be .transparent to the Host system. 
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APPENDIX E 


IMPLEMENTING OVERLAPPED SEEKS ON DTC DISK 0(»ITROLLBRS 

For Winchester drives capable of performing overlapped seeks, the overlap 
function can be utilized by setting a bit in the drive parameters while 
issuing the Class 6 Opcode 2 cdoiaand. When the DTC disk Controller 
receives a seek command it issues the required step pulses which the drive 
' buffers. The Controller then checks a bit in the internal drive 
characteristic table and if the overlapped function is allowed, it returns 
the completion status to the Host without waiting for the seek cos^lete 
condition from the drive. 

A typical is^lementation of this function might be idiere the Host issues 
an overlapped seek to drive "A* and while the drive is seeking, the Host 
could perform other tasks which includes servicing or initiating yet 
another task on other drives. 

If Test Drive Ready command is received for the drive while the drive is 
still seeking, the Controller will respond with an error Type 0 Code D, 
seek in progress. The Host can decide to perform some other task or keep 
issuing the command until a normal termination is received, signifying a 
successful completion of the cooinand. 

This mode cannot be used on drives like the STS06 that cannot support 
overlap seek operation. The Controller will deselect the drive after the 
step pulses have been sent to the drive. 
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APPENDIX F JUMPER CONFIGURATIONS FOR SIODB 


The 500DB Series Controllers allow the user to jumper select various 
controller functions. These functions are: 


VO - CONTROLLER ADDRESS 


* 0 shorted ID « 0 

1 shorted ID • 1 

2 shorted ID • 2 

3 shorted ID « 3 

4 shorted ID « 4 

5 shorted ID • 5 

6 shorted ID » 6 

7 shorted ID ■ 7 


VI - HOST PARITY 

* Pins 1 > 2 shorted « enabled. 
Pins 2-3 shorted « disabled. 


V3 and V4 - VINCHESTER DISK SECTOR SIZE 


V3 

V4 

Bytes per Sector 

Open 

•Shorted 

Open 

Shorted 

Open 

Open 

Shorted 

Shorted 

« 128 bytes per sector 
« 2SS bytes per sector 
* S12 bytes per sector 
« 1024 bytes per sector 


VS, V6, V7 and V6 > LUN assignment. Not analyzed on 510DB. Vinchester 
drives can be assigned as logical units 0 and 1 only. 


LUN 

JUMPER 

OPEN 

SHORTED 

0 

VS 

•Vinchester 

not used 

1 

V6 

•Vinchester 

not used 

2 

V7 

not used 

not used 

3 

V8 

not used 

not used 


V31 - OPTIONAL RESET - For Internal Use Only 

* (^en : This jumper should not be in place. 


See Figure F-1 for DTC-SIODB Jumper locations. 
* As shipped 
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Figure F-1 DTC-510DB Cable Connectors 

J1 - SO pin connector: Connects the Host to the Controller* 

See Figure F-1 for pin designations. 

J2 - 34 pin connector: Connects Winchester Drive's Control 

Interface to the Controller* 

See Figure F-1 for pin designations* 

J3,J4 *20 pin connector: Connects Winchester Drive's Data 

Interface to Controller* 

See Figure F*1 for pin designations* 


JIO - 4 pin connector: AKP - 1-48042-1 for connector, 

AMP- 350078-4 for pins (or equivalent), 
connects D.C* Power to Controller* 

Pin assignment is shown below: 

Pin 1 - No connection 

Pin 2 - Ground 

Pin 3 - Ground 

Pin A • vDC, 2.6 Anps 



not drawn to acsie 


Fidiire F-l 
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ALL DIMENSIONS ARE INCHES 
NOT DRAWN TO SCALE 

Figure F-2 DTC SIODB Board Dimensions with Mounting Holes 
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APPENDIX G JUMPER CONFIGURATIONS FOR 5200B 

The SOODB Series Controllers allow the user to jumper select various 
controller functions. These functions are: 

VO - CONTROLLER ADDRESS 

* 0 shorted ID * 0 4 shorted ID « 4 

1 shorted ID « 1 S shorted ID ■ S 

2 shorted ID « 2 € shorted ID « 4 

3 shorted ID « 3 7 shorted ID « 7 

VI - HOST PARITY 

* Pine 1-2 shorted « enabled, Pins 2-3 shortbd « disabled 
V2 « Hot On Board 


V3 end V4 Vinchester Disk Sector Size 


V3 

V4 

Bvtes oer Sector 

C^en 

*Shorted 

(^en 

Shorted 

Open 

<^en 

Shorted 

Shorted 

* 128 bytes per sector 

« 256 bytes per sector 

* 512 bytes per sector 

« 1024 bytes per sector 


V5, V6, V7, V6 « LUN assignment. These jumpers are used to select 
the default LUN assignment for Vinchester and flexible drives. 


LUN 

JUMPER 

OPEN 

SHORTED 

0 

VS 

*Vinchester 

Flexible 

1 

V6 

Vinchester 

^Flexible 

2 

V7 

not used 

Flexible 

3 

V8 

not used 

Flexible 


V12, V13 • Not On Board. 

VI4 * Motor On Override. 

SHORTED: The Motor On signal will always be asserted. This overrides 
bit 6 of byte 08 in the ASSIGN FLEXIBLE DISK PARAMETERS comnand. 
*OP£N: The Motor On signal is asserted or deasserted according to 
bit 6 of byte 08 in the ASSIGN FLEXIBLE DISK PARAMETERS cosnand. 

VI5 ■ Ready Override. 

SHORTED: The flexible drive is considered to always be ready. 

*OP£N: This jumper should not be in place for 2S0 kb flexible drives. 

V31 - OPTIONAL RESET - * Open : This junker should not be in place. 

V32 - FLOPPY CLOCK - * Pins 1-2 must be shorted for 520DB. 

See Figure G-l for DTC-520DB Jumper locations. 

* As shipped 
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Figure G-1 DTC-520DB Cable Connectors 

J1 - 50 pin connector: Connects the Host to the Controller. 

See Figure G-1 for pin designations. 

J2 - 34 pin connector: Connects Winchester Drive's Control 

Interface to the Controller. 

See Figure G-1 for pin designations. 

J3,J4 - 20 pin connector: Connects Winchester Drive's Data 

Interface to Controller. 

See Figure XXX for pin designations. 

J7 - 34 pin connector: Connects floppy c'.ri as to the Controller 

See Figure G-1 for pin designations. 

JIO - 4 pin connector: AMP - 1-48042-1 for connector, 

AMP- 350078-4 for pins (or equivalent), 
connects D.C. Power to Controller. 

Pin assignment is as shown below: 

Pin 1 - Wo connection 

Pin 2 - Ground 

Pin 3 - Ground 

Pin 4 - +5 vDC, 2.6 Aliq>s 



not to scats Figure S-l 
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APPENDIX H JUMPER CONFIGURATIONS FOR 530Dfi 

The 500DB Series Controllers allow the user to juii^>er select Tarious 
controller functions. These functions are: 


WO - CONTROLLER ADDRESS 


* 0 shorted ID « 0 

1 shorted ID « I 

2 shorted ID « 2 

3 shorted ID « 3 


4 shorted ID « 4 

5 shorted ID « S 

6 shorted ID • € 

7 shorted ID « 7 


W1 - HOST PARITY 
* Tins 1-2 jumpered • enabled. 
Pins 2-3 juB^red • disabled. 


If2 - QIC-02 PARITY 

* Pins 1 and 2 shorted « parity enabled. 
Pins 2 and 3 shorted « parity disabled. 


W3 and W4 - Winchester Disk Sector Size 


W3 1 W4 

Bytes per Sector 

Open 

♦Shorted 

Open 

Shorted 

C^en 

Open 

Shorted 

Shorted 

« 128 bytes per sector 
* 2S6 bytes per sector 
» 512 bytes per sector 
« 1024 bytes per sector 


WS|W6, W7, W6 - LUN assignment W5, W6, W7 and W6 is used to junker 
select the default LUN assignment for Winchester 
and Tape Drive. 


LUN 

JUMPER 

OPEN 

SHORTED 

0 

WS 

♦Winchester 

not: used 

1 

W6 

♦Winchester 

not used 

2 

W7 

not used 

not used 

3 

W8 

♦Tape 

not used 


NOTE: 


Tape is always LUN 3. 

WI2, W13| W14, W15 - Not On Board. 

W31 - OPTIONAL RESET - For Internal Use Only 

• (^en : This jumper should not be in place. 

W32 - FLOPPY CLOCK - * Pins 2-3 must be shorted for 530DB. 

See Figure H-1 for DTC-530DB Jumper locations. 

* As shipped 
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Figure H-1 DTC-530DB Cable Connectors 

J1 - 50 pin connector: Connects the Host to the Controller. 

See Figure H-1 lor pin designations. 

J2 ^ 34 pin connector: Connects Winchester Drive's Control 

Interlace to the Controller. 

See Figure H-1 for pin designations. 

J3,J4 • 20 pin connector: Connects Winchester Drive*• Data 

Interface to Controller. 

See Figure H-1 lor pin designations. 

J8 - 50 pin connector: Connects the Host to the QXC-02 

Interface Streaming Tape Drive. See 
Figure H-1 lor pin designations. 

JIO - 4 pin connector: AMP - 1-48042-1 for connectorr 

AMP- 350078-4 lor pins (or equivalent), 
connects D.C. Power to Controller. 

Pin assignment is as ahovn below: 

Pin 1 - No connection 

Pin 2 - Ground 

Pin 3 - Ground 

Pin 4 - -fS vDC, 2.6 Aiiq>s 



ftottoacsic Figure H-1 
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APPENDIX J JUMPER CONFIGURATIONS FOR 540DB 

The SOODB Series Controllers allow the user to jumper select various 
controller functions. These functions are: 


VO • CONTROLLER ADDRESS 


* 0 shorted ID « 0 

1 shorted ID » 1 

2 shorted ID « 2 

3 shorted ID » 3 


4 shorted ID « 4 

5 shorted ID « 5 

6 shorted ID « 6 

7 shorted ID « 7 


VI -• HOST PARITY 

* Pins 1-2 shorted « enabled Pins 2-3 shorted • disabled 


V2 - QIC-02 PARITY 

*Pin8 1-2 shorted » enabled. Pins 2-3 shorted ■ disabled. 
V3 and V4 - Vinchester Disk Sector Site 


V3 

V4 

Bytes per Sector 

Open 

•shorted 

<^en 

Shorted 

Open 

Open 

Shorted 

Shorted 

« 128 bytes per sector 

* 2S6 byttB per sector 

« 512 bytes per sector 

* 1024 bytes per sector 


V5, V6, V7, V8 K LUN assignment. These jumpers are used to select 
the default LUN assignment for Vinchester and flexible drives. 


LUN 

JUMPER 

OPEN 

SHORTED 

0 

VS 

•Vinchester 

Flexible 

1 

V6 

Vinchester 

•Flexible 

2 

V7 

not used 

Flexible 

3 

V8 

•Tape 

Flexible 


V12> VI3 « Not On Board. 


Tape is always LUN 3. 


VI4 « Motor On Override. 

SHORTED: The Motor On signal will always be asserted. This overrides 
bit 6 of byte 08 in the ASSIGN FLEXIBLE DISK PARAMETERS comnand. 

* OPEN: The Motor On signal is asserted or deasserted according to 
bit 6 of byte 08 in the ASSIGN FLEXIBLE DISK PARAMETERS connand. 


VIS • Ready Override. 

SHORTED: The flexible drive is considered to always be ready. 

*OPEN: This jumper should not be in place for 2S0 kb flexible drives. 


V31 - OPTIONAL RESET - * C^en : This juiig>er should not be in place. 
V32 - FLOPPY .CLOCK - * Pins 1-2 must be shorted for 540DB. 

* As shipped. See Figure J-1 for DTC-S40DB Jumper Locations 
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Figure J-1 DTC-S40DB Cable Connectors 

J1 - SO pin connector: Connects the Host to the Controller. 

See Figure J-1 for pin designations. 

J2 - 34 pin connector: Connects Winchester Drive's Control 

Interface to the Controller. 

See Figure J-1 for pin designations. 

J3,J4 - 20 pin connector: Connects Winchester Drive's Data 

Interface to Controller. 

See Figure J-1 for pin designations. 

J7 - 34 pin connector: Connects floppy drives to the Controller 

See Figure J-1 for pin designations. 

J6 - SO pin connector: Connects the Host to the QIC-02 

Interface Streaming Tape Drive. See 
Figure J-1 for pin designations. 

JIO - 4 pin connector: AMP - 1-48042-1 for connector, 

AMP- 3S0076-4 for pins (or equivalent), 
connects D.C. Power to Controller. 

Pin assignment is as shown below: 


Pin 1 - No connection 
Pin 2 - Ground 
Pin 3 - Ground 
Pin 4-45 vDC, 2.6 Amps 











FiQur* 540db BOARD OinENSIONS 


ALL DIMENSIONS ARE INCSiES 
NOT DRANK TO SCALE 
Figure 0-2 

DTC 520DB, 530DB and 540DB Board Dimensions with Mounting Holes 
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APPENDIX K SOODB SERIES COMMAND SET SUMMARY . 
COMMAND OPCODE (HEX) 

TYPE 0 

Test Unit Ready 
Recalibrate 
Rewind 

Request Sense 
Pomat Unit 
Check Track Format 
Format Track 
Format Bad Track 
Read 

Read Tape Blocks 
Write 

Write Tape Blocks 
Seek 

Assign Alternate Track 
Write File Mark 
Space Forward 
Erase 


TYPE 1 


Copy 

20 

Backup 

22 

Restore 

23 

Backup with Header 

24 

Restore Continue 

26 

TYPE 2 

Retension Tape 

44 

Verify Tape 

45 

Read Tape Sense 

46 

Write Header 

46 

Read Header 

49 

Write Blocks 

4A 

Read Blocks 

4B 

TYPE 5 S 6 

Copy 

AO 

Define FDD Format 

CO 

Assign Disk Parameters 

C2 


TYPE 7 

Ram Diagnostics 
Write ECC 
Read ID 

Drive Diagnostic 
Request Logout 
Read ECC 
Read Data Buffer 
Write Data Buffer 


EO 

£1 

£2 

£3 

£6 

£A 

£C 

EF 


00 

01 

01 

03 

04 

OS 

06 

07 

06 

08 

OA 

OA 

OB 

OE 

10 

11 

19 




Reyi*ion Record 

















